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SMR goes cellular 
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Keyless Entry 
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Keyless Entry means no more manual 

setup of your IFR COM-120B. Just inter- J 
face the Super Scout Frequency ~ 
Recorder to the RS232 port of the IFR 
COM-120B, key up any radio and the 
Super Scout captures, displays and 


records any frequency from 1OMHz - iia BET aGzesea ra } 
1.4GHz (FM Analog). At the same § 2 * pee OR Dias 2 | H 
time the Super Scout automatically 3 { i. 
tunes the [FR COM-120B, or the 5 TRE ceeseediecncradl | 
1200 Super S to the frequency it Bad . re err 
captures in one second. ee nia 
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instrument like the IFR COM-120B 
why would you need the Super Scout ? 
Easy. 


For radios where the frequency is 
unknown the Super Scout uses its Patented Reaction Tune abil- 
ities. Key up the radio, the Super Scout captures the signal and automatically sets up the 
IFR to the radios exact frequency, no manual setup required. 


Patent No $ 421 402 


Just imagine how many additional radios you'll be able to service in a day, a week, or all year. The Super Scout frequency recorder not only 
automatically sets up the IFR COM-120B, but it also records up to 400 frequencies in memory. With the Super Scout Memory Tune func- 
tion you can also go back and access any frequency in memory and re-setup the IFR COM-120B to that frequency 


The handheld Super Scout frequency recorder comes with built-in NiCad batteries, IFR COM-120B interface cable, 1200 
Super S interface cable, DB32 antenna, and power supply. 


Frequency Range: 10MHz - 1.4GHz Timebase: 1OMHz setable to +/- Ippm 

Input Amplifier: 50 Ohm vswr <2:1 RF Signal Strength Bargraph: 16 segments 3dB per segment 
Sensitivity: <SmV 30MHz - 900MHz Size: 3.7"H x 2.75”W x 1.2”D 

Maximum Input: +15dBm, 50 milliwatts Weight: 8.Soz. 

Time Between Measurements: 10 milliseconds Battery: Internal 4 cell AA shrink wrapped NiCad pack 
Display: 10 digit LCD w/backlight Power: 9-12 VDC 1 Amp wall plug adapter, supplied 
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5821 NE 14th Avenue « Ft. Lauderdale, FL * 33334 
Telephone: 954°771*2050 Fax: 954*771*2052 Email: sales @optoelectronics.com 


Circle (1) on Fast Fact Card 


The Vega Model C-6024 is shown with the optional expansion 
housing which includes an unselect audio speaker, a Clock 
and a Sequential paging encoder. 


Division of EVI Audio 


Signaling Products Group 


9900 East Baldwin Place * El Monte, California 91731-2294 
Telephone: (626) 442-0782 © Toll-Free: 800-877-1771 
Fax: (626) 444-1342 * FaxBack: (626) 444-2017 / 800-274-2017 
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The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines! Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

cs Easy expansion by adding the 

appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

rs Line activity indicators flash 

upon detecting audio 

tx TX ALL (simulcast) selection 

activates all tone lines and 
connected dial-up lines that are 
on hold 

c= RX ALL upon selection will ~ 

monitor all unselected tone 
lines 

« Group Select selection of 

TX/RX line combinations 
s« Frequency Selection Standard 
with F1-F4, expandable to F12 
Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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CONCRETE COVERAGE 


For in-building coverage that’s as solid as the building you’re 
trying to penetrate, turn to the company that developed 
the first Signal Booster. 


TX RX Systems’ signal booster 
{repeater amplifier) systems elimi- 
nate “dead spots” inside high-rise 
buildings, in mines, on ships, in 
large industrial buildings — wherever 
you need clear, cost-effective radio 
communications. 


At TX RX, we're the leader in signal 
booster technology. From developing 
the first effective radio communica- 
tion system in an underground mine 
to supplying the communication 
equipment for the English Channel 
“Chunnel” construction project, 
we've met démanding standards 

in some of the world’s most chal- 
lenging applications. 


To learn how, we;can, integrate. our 
signal boosters in your RF system, 
or for information about any of our 
product lines, contact. your local 
TX RX Systems’ representative:or 
call 716-549-4700. 


A Member Of Bird.Technologies. Group 


~NEW SHORT FORM 
CATALOG. AVAILABLE! 


: Call, fax or visit. our 
_ web site for a free copy. 
~ www.txrx.com 


Circle (5) on Fast Fact Card 


T> 


VHF One-Way 

Model#: 60-38-02-OLC-2C-G4 
Operational Range: 132-174 MHz 
Gain: 74 dB (typical) 

Dual Crystal Filter Version 
Fiberglass Enclosure 
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UHF Two-Way iY 
Model#: 61-68-02-OL.C-G2 J is 
Operational Range: 450-512 MHz t 1 
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Gain: 82 dB (typical) 
Bandwidth: 800 KHz (each passband) 
Stainless Steel Enclosure 


800 MHz Two-Way 

Model#: 64+89A-03-0LC-G2 
Operational-Range»806-869.MHz 
Gain: 80 dB. (typical) 

Bandwidth:.18 MHz.(each passband) 
Stainless Steel Enclosure 


8625 Industrial Parkway ® Angola, NY 14006 
Phone: 716-549-4700 ¢ Fax: 716-549-4772 © E-mail: sigboost1 @txrx.com 
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ditorial 


From ‘best’ to ‘luckiest’ to ‘richest’ 


Turnabout 

Some specific radio frequencies are 
shared among many licensees in a given 
area. The government. which issues li- 
censes, isn’t faced with choosing among 
multiple applicants to use such frequen- 
cies. It has delegated the task. right or 
wrong, to free enterprise in the form of 
trade associations. 

Other radio frequencies (and TV chan- 
nels) are assigned to only one license- 
seeker for its exclusive use in a given lo- 
cation or area. Once, when the availability 
of these frequencies drew multiple license- 
seekers, the government used to choose the 
“best” applicant based on a complex set of 
qualifications in what was called a com- 
parative hearing. When it discarded that 
approach, then the government would 
choose the “lucky” applicant at random. 
with a /ottery, Currently, the government 
chooses the “richest” applicant with an 
auction, 

(Actually, sometimes the comparative 
hearings chose the “richest” one, too, but 
the money spent went to lawyers. With 
auctions, the money goes to the US. 
Treasury—and lawyers. No objections 
have been heard from lawyers.) 

I've watched this evolution in license- 
granting from “best” to “luckiest” to 
“richest™ take place over the past three 
decades. ve been interested, and some- 
times dismayed, to see how several 
groups of radio-frequency (RF) spectrum 
users have fared in this effort by the goy- 
ernment to simplify its job (no matter 
how difficult it makes things for mem- 
bers of the public that government is sup- 
posed to serve.) 

Hardly any user wants to bid for RF 
spectrum. The process is extraordinarily 
complicated, besides being expensive. If 
a user can effectively trumpet claims of 


improving public safety or other benefits 
to the public. it can win an exemption 
from auctions. It also helps if the user 
does not resell use of the spectrum. 

Take police. fire and emergency medi- 
cal services. for example. Their connec- 
tion with public safety is clear. and they 
are exempt from spectrum auctions. Take 
radio amateurs, for another example. 
Some amateur operators engage directly 
in projects that improve public safety and 
welfare. For this and other reasons, in- 
cluding the fact that they do not resell or 
otherwise make money with their spec- 
trum access, the amateur radio service is 
exempt. 

Take commercial and private mobile 
radio services (CMRS and PMRS), for 
example. Within CMRS, there is a grow- 
ing trend for specialized mobile radio 
(SMR) system operators to provide com- 
munications services to public safety 
agencies. Regardless, they now must ac- 
quire their licenses through auction—or 
by purchasing rights from auction winners. 

Within PMRS, efforts are under way to 
persuade the government to lease spec- 
trum for many location-specific private 
radio purposes instead of auctioning it for 
use in large areas. Trade associations 
want to help applicants to engineer appli- 
cations that are not mutually exclusive 
(that do not use the same frequency in the 
same area as other applicants) to help 
them to avoid auctions. 

Last. but not least. consider broadcast- 
ers. With pleas as to their service to pub- 
lic safety (broadcasting during cmergen- 
cies and disasters) and other services to 
the public (news and public affairs pro- 
grams), broadcasters have persuaded the 
government to exempt them from 
auctions. 

Until now. 

On Nov. 25, 1997. the FCC proposed 
new rules to implement new authority to 
auction commercial broadcast licenses— 
authority given to it by Congress. The fi- 
nal rules may be retroactive to coyer all 
mutually exclusive applications that will 
have been pending when the rules are 
adopted. 

The political power in broadcasting is 
in tefevision. Virtually all of the pending 
applications affected by the proposed rule 
are for radio stations. Radio broadcasters 
don’t have enough clout to stop the new 
rules. TV broadcasters won't defend ra- 
dio broadcasters. 

One thing more: The proposed auctions 
do not affect digital television. The FCC 
is prepared to grant license applications, 
one to each TV station, for one additional 


6MH~z channel for digital television. The 
applications are not mutually exclusive. 
so they are not subject to auction. 

(Auempts by broadcasters to use the 
digital channels for non-broadeast. 
revenue-generating purposes might be 
“taxed” ata high rate by the FCC. Their 
analog channels are expected to be taken 
back, but probably not before 2006.) 

Applying auctions first to mutually ex- 
clusive applications might be the camel's 
nose in the tent, though. [f the proposal 
passes, the FCC might take a run at TV 
broadcasters, especially with backing 
from a spectrum-money-hungry Congress 
that wants sales prices numbered in bil- 
lions of dollars. TY broadcasters will be 
counting on their applications for free 
digital TY channels being granted before 
the auction camel steps all the way 
inside. 


Transitions 

We say goodbye to our senior associate 
editor, Ellen Jensen, who has become a 
staff writer for Wireless Review, Ellen 
joined us about five years ago. Her skills 
as u writer, editor and computer wizard 
have benefited readers, contributing writ- 
ers, advertisers and co-workers alike. Not 
to mention that working with her was a 
joy. | know she'll impress her new friends 
at Wireless Review as much as she im- 
pressed us, 

Nikki Chandler. whom Ellen recruited 
as editorial assistant a year ago, moves 
up to associate editor, A graduate of the 
University of Kansas, Nikki started with 
Intertec Publishing two years ago as an 
intern with Transmission & Distribution 
World magazine. The high quality of her 
work was obvious. Through a clever ploy 
that allowed us to have an early choice of 
job applicants last year, we were fortu- 
nate to be able to make an offer to Nikki 
before other Intertee magazines could. 
She has fulfilled our expectations, to say 
the least, and we congratulate her on her 
promotion. 

Joining us as associate art director is 
Scott Dolash, who combines experience 
in print media, advertising and illustra- 
tion to support the preparation of the 
magazine's covers, page layouts, dia- 
grams and illustrations. You'll be seeing 
some of the Dolash touch before long. 
We say goodbye to our previous art di- 
rector, Mike Knust. who has taken an 
assignment with two other Intertec maga- 
zines. Thanks, Mike, for a job well done. 

—Don Bishop 
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A secure 


avenue 


into 
wireless 
utopia ... 


Ponder for a minute ... 


“information-superhighways, on-ramps, speed bumps. Webs of 


destruction and deceit, Who has time for that? 


Renmiember what got you here. No gimmicks, no monkey 
business; just solid RF design strategies coupled with selecting 
the best infrastructure on the market. 


PCS Site 
San Diego 


At DAPA we offer a most 
comprehensive product line 
of site antennas, keeping in 
line with RF planning, 
aesthetics and zoning 
restrictions. We concentrate 
on a proven metal strip-line 
feed technology, unlike any 
other. It is proven to 
produce continuous peak 
performance, repeatability 
and peace of mind. 


Not to mention our ap- 
proved vendor status in 
cellular and PCS networks 
around the globe, including 
the first operational PCS 
system in the United States. 


Oh yeah, and don’t forget to tangle with us on the web, 
http:\\www.dapacom.com, where you can get the latest 
in product developments, antenna data, patterns, and 


Spec sheets. 


Ponder no longer. 


‘DARA’ and ‘Beyond Your Wireless Dreams’ are registered trademarks of BAPA Communications, Inc. 
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THE NEXT TIME SOMEBODY TRIES TO SELL 
YOU ON A GLITZY, SOUPED-UP TWO-WAY, 
YOU MIGHT WANT TO ADJUST THE SQUELCH 


orget all the fancy bells and whistles. All 
[5 you need is a two-way radio that does the 

job, plain and simple. And that’s exactly 
what you get with the new BANTAM” from Midland. 

It’s small enough to hold in the palm of 
your hand, tough enough to 
meet rugged military specs ee. 
and loaded with features you'll 
use everyday. Just mount it under the dash and 
it’s ready to go to work. 

The BANTAM gives you up to 20 channels 
wideband coverage with a choice of 150-174 MHz 
VHF or 450-470 MHz UHF. Plus, it offers built-in 
programmable CTCSS, DCS and CS; multi-mode 


12.5/25 kHz: and fast priority scanning. 


So, if you’re ready to get down to business, 
call 888-669-4567, ex?. 1/22, fora 
free brochure about the BANTAM. 


dA DLAN DE His 
www midiandusa com 


¥ ES please send me the free brochure about Midland’s 
new Bantam two-way. Call 888-669-4567 ext. 1122. 


Or mail to: Marketing Department: Midland USA, Inc 
1690. N. Topping Avenue; Kansas City, MO 64120 
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echnically speaking 


SWR by any other name... 


By Harold Kinley, C.E.T. 


No matter what you call it, SWR, or 
Standing wave ratio, is an indication of 
the degree of match, or mismatch, of load 
impedance to source impedance. Gener- 
ally, we use this term to indicate how well 
the antenna and transmission line are 
matched to the transmitter output. Other 
terms, such as forward and reflected 
power, reflection coefficient and return 
loss, are used to indicate the degree of 
match or mismatch as well. How are these 
terms interrelated? This column will ex- 
plain that. Because most land mobile ra- 
dio technicians are more familiar with 
forward and reflected power measure- 
ments, the definitions of the other terms 
will be based on their relationship to for- 
ward and reflected power, 


Forward and reflected power 

Those who work in the land mobile 
radio industry typically use a directional, 
in-line wattmeter to measure the forward 
power and the reflected power at the out- 
put of a transmitter. The comparison of 
the forward and reflected power indicates 
how well the load (transmission line and 
antenna) is accepting the power being de- 
livered to it by the transmitter. The higher 
the reflected power, the higher the degree 
of mismatch and the lower the efficiency of 
the system. Not only is the mismatch reduc- 
ing efficiency, but the reflected power also 
triggers a foldback protection circuil that 
reduces the transmitter output power, Thus, 
the reflected power has a two-fold effect in 
reducing system efficiency. 

Generally, the experienced technician 
uses the forward and reflected power 
measurements to place a gualitative value 
on the antenna system. One doesn’t nor- 
mally think in terms of standing wave 
ratio, return loss or reflection coefficient. 
For example, a technician may measure 
the forward and reflected power at the 
transmitter output and find that the for- 
ward power is 100W and that the reflected 
power is 2W. This is a high ratio of 
forward-to-reflected power, and so all 
seems to be well. The qualitative analysis 
has been done simply by reading the for- 
ward and reflected power and mentally 
noting that the forward-to-reflected power 
ratio is high. Forget the quantitative 
analysis, right? Yes, maybe! 


Effects of line loss 
In the above example, the forward-to- 
reflected power ratio was 100/2, or 50:1. 


Assuming a negligible line loss, this rep- 
resents an excellent antenna match. How- 
ever, suppose the line loss is 3dB. The 
line loss affects the forward power and 
the reflected power because both must 
travel the length of the line. Now, again 
suppose the forward power at the trans- 
mitter is 1OOW. With a 3dB line loss, the 
forward power at the antenna connection 
is 5OW. Moreover, with a reflected power 
reading of 2W at the transmitter, the re- 
flected power at the antenna must be 4W. 
Thus, the forward-to-reflected power at 


Transmission line loss can 
mask the true SWR when 
it is measured at the 
transmitter vs. 
measurements at the 
antenna.. 
A ESE CT De 


the antenna connection is actually 50:4 or 
12.5:1—much worse than the 50:1 ratio 
found at the transmitter output. This illus- 
trates just how transmission line loss can 
mask the true SWR when it is measured 
at the transmitter vs. measurements at the 
antenna. As long as you know the line 
loss, you can determine the true SWR at 
the antenna from measurements made at 
the transmitter. References to the previ- 
ous example will be made throughout the 
remainder of this column. 


Return loss 

If the forward and reflected power are 
known, the return loss can be easily de- 
termined from the formula: 


RK, = Wlog f 
i 
where R7 is return loss, fis forward power, 
and r is reflected power. 

In the example above, the forward 
power measured at the transmitter was 
1O0W, and the reflected power was 2W 
for an f/r ratio of 50:1. The log of 50 is 
about 1.7, Thus, the return loss is 10 x 
1.7, or 17dB. Remember too, that the 
forward-to-reflected power ratio at the an- 
tenna was 12.5. Because the log of 12.5 is 
about 1.1, the return loss at the antenna is 
10 X 1,1, or 11dB, Notice that the differ- 
ence between the return loss at the trans- 
mitter and antenna is 6dB—exactly vice 


the line loss. The general rule can be 
stated as: the return loss at the antenna 
will be reduced from the return loss at the 
transmitter by a factor of twice the line 
loss. It is important to remember that fre 
higher the return loss, the better the im- 
pedance match. 


SWR 

To convert forward and reflected power 
measurements into an equivalent SWR 
figure, the following formula is used: 


ital 
of 
eae ES 


- 


S= 


where S is SWR, r is reflected power and 
f is forward power. 

In the above example, the reflected 
power al the transmitter is 2W, and the 
forward power at the transmitter is LOOW, 
so the ratio of r/f is 2/100 or 0,02, The 
square root of 0.02 is about 0.14. Thus, 
the SWR at the transmitter is: 

1+ 014 9 Lid ; 
= oo = SS 
l~ O14 0.86 

The reflected power at the antenna is 
4W, and the forward power at the antenna 
is 50W. The SWR at the antenna is found 
using the same formula and is approxi- 
mately equal to 1,79. Again, the line loss 
masks the true SWR at the antenna as seen 
from the transmitter end. 


Reflection coefficient 

The reflection coefficient can be de- 
rived from forward and reflected power 
measurements by using the following 
formula: 


Ee as 

f 
where I" represents reflection coefficient, r 
is reflected power and f is forward power. 


Using the example at the transmitter, 
the ratio of +/f would be 2/100, or 0.02. 


(continued on page 50) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America, He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address 
is hkinley@aol.com. 
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Site Master™ 
lets you see 
potential quality 
problems 
before your 
customers do. 


Linking “>: 
the oi 
World 


Site Master 


Foresight. 


Customers expect perfection. 
Better preventive maintenance is 
the way to deliver it. That's why 
there’s Site Master. 

Site Master makes sure small 


problems don’t turn into big ones. 


It records antenna system signa- 


ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 
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saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing, 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today, 


Anritsu 


One world. One name. Anritsu. 


Tower augmentation 


A radical technology to meet radical changes within the wireless industry 
involves in-place tower enhancement. 


By Henry J. McGinnis, P.E. 


The wireless industry is undergoing 
the most radical change that I have wit- 
nessed since becoming involved with 
towers 40 years ago. This change is 
forcing tower designers, fabricators and 
erectors to find innovative ways of 
meeting the demands that are now pre- 
senting themselves to the industry as the 
new wave of “opportunities.” 

As if the challenges for the wireless 
industry were not enough, broadcasters 
are now busily engaged in finding new 
locations for their new digital television 
antennas. My company has received 
many requests for engineering analysis 
of existing structures as well as requests 
for quotations on new _ broadcast 
structures. 

Although the engineering and fabrica- 
tion requirements will represent an awe- 
some expenditure of labor to meet the 
expected demands, these requirements 
can be accommodated. How to find 
enough workers to build these structures 
has also been a source of concern within 
the industry. 

A radical way has been found to re- 
lieve the demand on labor to a consider- 
able extent. Relief is achieved by way of 
a more efficient and less labor- and time- 
consuming process of in-place tower 
enhancement. 

Having built tall towers, both self-sup- 
porting and guyed, for many years, I 
agree with others who have concluded 
that a shortage of experienced manpower 
may also exacerbate safety problems. 
Several years ago, we were called upon 
to construct in Cincinnati a self- 


Photo 1. A tower in its completed, augmented 
state, The antenna mounts are standing a suf- 
ficient distance away from the tower face to 
allow passage of the multitude of coax up the 
face of the tower. Note the presence of the 
triple guy line set, consisting of the two aug- 
mentation guy lines along with the original, 
relocated guy line. The corner mounted climb- 
ing steps with associated anti-fall device are 
visible on the left side of the tower. 


supporting tower that was 954 feet in 
height. Because of a short project time 
line, at one point 85 tower climbers were 
working on the project. We quickly 
learned that a large number of men work- 
ing together on a project can be a poten- 
tial hazard because they lack experience 
working as a team. 

Despite the many manpower problems, 
solutions must be found that will help 
the operators meet their schedules for 
implementing their systems. 

A patent-pending solution will greatly 
relieve many tower construction prob- 
lems. Although this solution was devel- 
oped to solve the needs of the wireless 
industry, it is also being used to relieve 
the tower problems of the broadcasters. 

The problems associated with the 
broadcast industry are similar to those 
beginning to manifest themselves to the 
wireless industry. The growth of cellular 
and personal communications services 
(PCS) industries has nearly brought 
about a revolution within some cities, 
causing many local governments to de- 
clare a moratorium on new towers. 

The demand for tower space has never 
been greater. However, analysis of exist- 
ing towers reveals that most already are 
overloaded. The rush has begun to deter- 
mine the structural status of numerous 
towers and, as a result, many owners are 
now looking for space on other new tow- 
ers as well as existing towers, 

An axiom in the tower business is 
“Towers attract antennas” and, owning 
several towers myself, I can attest to the 
truth of that statement. It also has been 
said, “Necessity is the mother of inven- 
tion.” | know this to be true also. One 
tower in our inventory was located in a 
popular location and reached the point of 
overload quickly. In fact, the potential for 
continued loading was still growing, and 
we determined that something innovative 
needed to be done to bring the tower 
into compliance with the Electronics 


McGinnis is president of Landmark Tower, Fort 
Worth, TX, 800-438-6244. 
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NEW ‘U-SHAPE’ 


EXISTING 
LEG 
MEMBER 


Figure 1. The ‘U-shape’ with the formed leg 
member around the existing leg member con- 
structs ‘a tower around a tower.’ 


Industries Assoication code requirements. 
For many years, we have analyzed 
towers of all shapes, sizes and descrip- 


tions and have designed and implemented 
“fixes” to bring structures into code. 
However, we had never had a requirement 
where we needed to bring a structure to a 
capacity of four to five times its original 
loading. 

Al first, we could see no way in which 
this could be accomplished. The task 
seemed impossible, and we sought to 
build a new tower. We quickly learned 
that the land was not available, and even 
if it were to become available, the chance 
of obtaining a building permit was at best, 
“slim to none.” 

Our next thought was to construct a 
new tower beside the existing tower. Our 
idea was again frustrated by the fact that 
the space was quite simply too small. The 
original tower was less than 50% guyed 
and it stood immediately adjacent to an 
interstate highway. The tower topped out 
at 500 feet, and as such, should it ever 
collapse. it could conceivably fall across 
the highway. The fact that guy lines would 
have to be interlaced only added to the 
complexity and increased the possibility 
of collapsing an already overloaded struc- 
ture. Additionally—the tower being 
greatly loaded—the prospect of moving 


existing transmission lines and antennas 
onto an adjacent structure posed a slag- 
gering cost. This process was not only 
expensive, but it held a high potential for 
damage to antennas and transmission 
lines, especially those that had become 
weathered. 

While all of the above options were 
considered and rejected for various rea- 
sons, the pressure was intensifying daily. 
The facts that the structure was already 
heavily loaded, and that new customers 
were clamoring daily to be allowed on the 
structure, only intensified the complexity 
of the problems. 

For many years, my company has con- 
structed its guyed and self-supporting 
towers with a “U-shaped” member. Be- 
cause many towers are quite large, the 
practice of “nesting” several of these 
shapes into ever-increasing thicknesses of 
composite members solves any loading 
problem. For example, one proposed de- 
sign of a 1,149-foot, self-supporting tower 
for the Far East resulted in leg sections 
24" x 24" x 24" by 3 inches thick. This 
required four layers of U-shapes nested 
and stitch-bolted together. 

Suddenly, the solution became obvious. 


are available. 


For Savings 


Exclusively designed to work together, HELIAX® cable 
and connectors have always set the standard for electrical 
performance and mechanical integrity. Now, RingFlare 
connectors add a new flare that drastically reduces 
connector attachment time and delivers substantial 
savings. RingFlare connectors feature: 


1-800-255-1479 ext. 339 or 
Fax us at 1-800-349-5444 
Visit our Web Site at 
http://www.andrew.com 


* fewer components for faster installation 
¢ low loss and low intermodulation 
* high resistance to pull-off and twist-off 


HELIAX connectors are ideal for PCS and Cellular 
applications. Call Andrew or you local Andrew Distributor 
to learn what RingFlare interface styles 
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FANDREW. 


in A Communicating World, 
Andrew Is Everywhere 


Visit us at CTIA, Booth 6238 


ONE company 
ONE philosophy 
ONE goal. 
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TRANSCRYPI. 
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Photo 2. The base portion of a small 18-inch 
face tower on which the augmentation process 
has been completed. The massive augmented 
mast foundation is an indication of the load 
this structure is now prepared to carry. Also, 
this photo shows the coaxial cable mounting 
members extending outward from the tower 
face, as shown In Figure 2. 


We would simply design the required “U” 
shape and place the formed leg member 
around the existing leg member in such 
a Way as to construct “a tower around a 
tower,” as shown in Figure | on page 12. 

Once on the trail of this new solution, 
other factors began to fall rapidly into 
place. The new leg and lacing members 
could be placed in a manner that would 
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Figure 2, The original tower Is represented by dotted lines, with bro- 
ken circles forming the triangular cross-section. The smaller circles 


represent existing transmission lines, 


shield the existing members from wind 
load. In so doing, the tower wind loading 
to be considered would be greatly re- 
duced. The best part of the solution re- 
sulted from a structural benefit that I will 
refer to as the “Ad?” effect. All struc- 
tural engineers will quickly recognize 
what I am referring to here; but, for those 
who practice in other disciplines I will 
describe the augmented benefits by say- 
ing that “The total of the structural ben- 
efits of the composite shape is much 
greater than the sum of the individual 
parts.” When one considers the compos- 
ite load-carrying capacity of the “built- 
up” cross section (consisting of the old 
leg working in conjunction with the new 
leg), the resulting cross-section struc- 
tural capacities increase significantly. 

The actual benefit of this procedure is 
enhanced because the contribution to the 
composite cross section may be factored 
to allow for deficiencies in the existing 
leg member, due to deterioration. Many 
of our tower inspectors have found tow- 
ers with pipe legs that have rusted from 
the inside, thus rendering them danger- 
ously close to collapse. In cases like 
these, the existing leg is determined to 
contribute nothing to the strength of the 
cross section, and the new U-shaped 
member is increased in size or thickness 
to carry the extra load. 

The old and new leg members are 
clamped together as frequently as needed 
to effect the transfer of forces to ensure 
that the legs will work together in the 
appropriate sharing of forces. However, 
the clamps are not brought to a final 


Photo 3, At the top, the slender lightweight structure is protruding 
from the massive augmentation steel, The massive foundation at the 


tightened condition until the tower is 
completely stacked, The new tower com- 
presses, due to added weight, as the new 
tower is stacked. To avoid placing addi- 
tional loading on the old tower, because 
of this shortening effect, the clamps are 
finally torqued only after the new steel is 
completely in place. 

Because the objective is to completely 
shield all existing members with new 
members to minimize wind loading, the 
new steel is detailed with splice plates of 
differing gap Jengths that vary the gap 
between successive vertical sections, 
The compressive effect mentioned above 
will always allow the proper alignment 
of the shear bracing of the new tower 
lacing steel to coincide with the existing 
tower lacing members, thus always 
maintaining proper shielding. 

With respect to the clamping mecha- 
nism, although the lightweight clamp 
shown on Figure | is usually sufficient 
for small towers, the clamp that inter- 
connects large members would require 
fabrication from heavy structural plate 
to apply sufficient clamping strength to 
effect the structural transfer. 

In Figure 2, below left, the original 
tower is represented by the dotted lines. 
The broken circles forming the triangu- 
lar cross section represent the existing 
tower. The smaller circles represent ex- 
isting transmission lines. Because the 
new U-shaped legs must be open to fit 
around the flanged connection of the 
existing legs, the coaxial transmission 
lines will be moved out onto the face at 
these flange intersections. In most cases, 


base shows the tremendous load that this tower will carry. 
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lengthwise slots 
(180° apart) pro- 
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RF radiating 
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AirCell 50 and 75 ohm radiating 


coax combines the functions of a transmission line and an antenna in a sin- 
gle “leaky feeder” cable... making it ideal for confined or bounded locations. 
Trilogy’s continuous slot design provides unsurpassed coupling loss and attenua- 
tion compared to ordinary perforated hole design products. You get better cover- 
age with less likelihood of interrupted service for your customers. Trilogy’s advanced 
technology has resulted in over 3 billion feet of installed 


0 9%, & 
coax cable worldwide. For the full story, call 1-800-TRILOGY. bee Tril 
COMMUNICATIONS INC. 
AirCell is a registered trademark of Trilogy Communications, inc. 
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Figure 3. The augmentation tower steel is Figure 4. Illustration of placement of coax 
stacked to 2 to 5 feet below existing guy line hangers and the new tower lacing members. 
elevation. Then plates A and B are installed The existing tower structure appears in red. 


along with the associated hardware and steel. 
The new augmenting guy lines are attached to 
the plates A and B. 


Azimuth Beamwidth 65° & 90° 


the transmission lines are already on the 
tower faces, and the new tower steel is 
simply configured to pass over the trans- 
mission lines, which remain undisturbed. 
In some cases, it is desirable to config- 
ure the new augmentation steel much 
closer to the existing steel. This is ae- 
complished by loosening the coaxial 
transmission lines from the existing 
tower (over a distance of approximatcly 
40) feet above and below the panel where 
the new steel is being worked) and slid- 
ing the new lacing member in behind the 
coux. The new lacing steel is thus con- 
nected to the tower legs, and the coax is 
fastened to the new steel as work 
progresses upward. 

Figure 2 also shows the means by 
which a large quantity of new coax is 
mounted to the tower, Because many of 
the towers to be augmented have narrow 
face widths, it has been necessary to use 
small bars that extend perpendicular to 
the tower face. This gains sufficient 
space to allow for the large quantity of 
coaxial lines to be deployed. The bars 
can be configured to use the popular 
snap-in coax mounting devices or any 
other mounting device requested by the 


on’t sweat the hot weather. 
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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 
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VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 
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United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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a 1,535-foot broadcast tower. Note the two sets of structural channels flanking the tan plates. 


customer. Because most waveguide is 
mounted inside broadcasting structures, 
the problem is eliminated in these cases. 

On towers with small face-widths, a 
new climbing device is configured on the 
heel of the outside corner surface of the 
new U-shaped leg because, in most 
cases, the coax will be configured so 
closely and densely that climbing the 
tower by any other means will be impos- 
sible. (See Photo 2 on page 14.) 

The “antenna stand off’ mounting de- 
vices are configured to facilitate extend- 
ing the existing antenna mounting struc- 
tures at a sufficient distance from the 
tower face to clear the stack of new co- 
axial lines running up the faces of the 
tower. The new stand-off brackets are 
configured to allow the existing antenna 
mounting arm simply to be unbolted 
from the existing tower leg and swung 
outward from the tower face while sus- 


pended by a rope or a cable sling from 
above. The new tower steel is passed 
behind the mounting arm, and it is at- 
tached to its new stand-off bracket with 
the same hardware originally used. The 
new antennas to be mounted to the tower 
also use the antenna stand-off brackets 
to allow clear passage of the coaxial lines 
up the face of the tower. 

The augmentation tower steel is 
stacked to an elevation about 2 to 5 feet 
below existing guy line elevation. At this 
point, plates A and B are installed along 
with the associated hardware and steel as 
shown in Figure 3 on page 16, The new 
augmenting guy lines are attached to the 
plates A and B. Once the guy lines A and 
B are attached to their new augmentation 
footings, the lines are tensioned to en- 
sure the vertical alignment of the new 
construction to this elevation. Once this 
is done, the original existing guy line is 
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Photo 6. Two sets of structural channels are embedded within the anchor case. The channels 
will accept fan plates to which the augmentation guy lines will be attached. 


removed from the original mounting 
bracket and placed on the new hardware 
provided below, as shown in Figure 3. 
This existing guy line is then retensioned 
on the existing footing, and the stacking 
process is continued, 

Because poor soils usually require ex- 
treme measures to sufficiently anchor the 
guy lines, we have been conducting re- 
search with Foresight Products, Com- 
merce City, CO, regarding its “Manta 
Ray” anchor system. We have developed 
a system of “ganging™ several of these 
anchors together to develop fairly high 
load capacities. It is expected that for 
smaller towers, this system will function 
well in cohesive soils. 


Summary 

There are many advantages to be real- 
ized by the augmentation system: 

4 Towers that are badly deteriorated 
may be kept in service. 

a Payload capacities of existing low- 
ers can be increased by many times the 
original capacity. 

= In most cases, the customer does 
not have to be taken off the air, even for 
a very short duration. 

In many cases, a building permit for 
augmentation is not required. 

J There is no requirement for addi- 
tional land. 

The method is simple and safe be- 
cause no gin pole is required. The lift 
line is rigged from an appropriate point 
on the existing tower. 


a At no time is the original or new 
structure vulnerable. 

SI Should an increase in height be re- 
quired, a gin pole is installed as the pro- 
cess reaches the height of the original 
structure, and the process simply contin- 
ues. with the new steel, to the desired 
height. 

lJ A computer model established the 
condition of the augmented tower. This 
model can be used to monitor and main- 
tain future management of the structure. 

=] The overall cost of augmentation is 
usually considerably less than going 
through the process of land acquisition, 
permitting, construction and landscaping 
for a new structure. 

The augmentation is done in a man- 
ner to allow for future “augmentation of 
the augmentation.” 

Only a portion of an affected struc- 
ture needs be augmented to achieve a de- 
sired elevation, 

Dual guying provides a system of 
redundancy that allows safe simple fu- 
lure maintenance of both tower and 
footings. 

4A simple system of obtaining field 
data allows an accurate computer model 
lo be configured, 

4 Erectors may work directly with 
their customers in selling and installing 
the tower augmentation kits. 

Should erectors desire, training can 
be provided for their crews, including 
time-saving techniques for kit installations, 
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only communications worksta- 
tion that lets you design screens 
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with no changes to software and 
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Screenmaker and Customizer 
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Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St. 
No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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Tower planning and management for local governments 


By Brett Nichols 
and Paul Schneider 


With continual auctioning of spec- 
trum by the FCC. mobile telephony 
companies and investors have new op- 
portunities to provide wireless services 
to the general public. 

To facilitate the installation of wire- 
less systems, carriers must find suit- 
able structures to support the antennas 
and equipment necessary to operate a 
wireless system. As a result, new com- 
munications towers are being con- 
structed across the country at a tremen- 
dous rate. Tower proliferation is be- 
coming an increasing concern to mu- 
nicipalities and to the general public. 

Municipalities can benefit from 
proper handling of this situation. The 
use of consultants to the wireless in- 
dustry for radio trequency (RF) engi- 
neering design and program manage- 
ment (PM) of systems implementation 
can be a proactive step in assisting mu- 
nicipalities in facilitating the planning 
and construction of new towers within 
their jurisdiction. Assistance can be 
provided through education, feasibility 
studies, tower development, tower 
management and financing. Several 
steps can be used in implementing a 
program for municipal jurisdictions. 

The planning and feasibility process 
begins with the municipality identify- 
ing available parcels of land suitable 
for new tower construction. For ex- 
ample, an RF engineering team can use 
propagation tools and measurement test 
equipment to validate the site locations 
and to analyze existing carriers’ signal 
strengths. Site locations meeting RF 
parameters can be reviewed for capital 
requirements. This cost assessment 
would be conducted through a detailed 
analysis of soils conditions, tower ca- 
pacity requirements, structure type, and 
wind loading requirements. If the fea- 
sibility proves positive, there are sev- 
eral options for the municipality, rang- 
ing from consulting services for mu- 
nicipal tower ownership, working with 
regional carriers to build on selected 
location, or building and managing 


Nichols and Schneider are vice president 
general manager, respectively, for program 
development with LCC International, 
McLean, VA, which provides RF engineer- 
ing and consulting services. 


each tower location. At this point con- 
sultants typically engage the munici- 
pality contractually to lease municipal 
lands for tower ownership. 

There are numerous benefits to the 
municipality for strategic tower de- 
ployment planning. Proactive move- 
ment by the municipality will facili- 
tate the implementation of wireless 
service and satisfy the general public 
as a whole with advanced wireless ser- 
vices and specific tower placement. 
This process will reduce or completely 
eliminate tower proliferation. Al- 
though not any one portfolio of towers 
will satisfy all wireless designs, this 
process will cover more than 50%. 
Strategic tower placement will also 
generate revenue for municipalities. As 
consideration for land usage, tenants 
will pay rent on each parcel of land 
leased. In addition, arrangements can 
be made for local government installa- 
tions for fire and police department 
wireless dispatch. In some cases, the 
consultants can be retained to manage 
the towers, Tower management in- 
cludes facilitating co-location rights, 
interference protection, monitoring and 
controlling site access, maintenance, 
and negotiating with future tenants. 

This type of arrangement benefits 
not only the municipality but the wire- 
less service providers as well. With 
competition increasing for wireless 
services, speed to market is critical. 
One common delay in system imple- 
mentation is zoning resolution. Juris- 
dictional approval for new towers can 
delay a site for more than six months— 
sometimes indefinitely. Typically, in 
most jurisdictions, co-location on ex- 
isting towers does not require jurisdic- 
tional approval and reduces overall 
timelines. Also, if the carrier is aware 
of the existing tower, it will incorpo- 
rate the site in its initial design as an 
anchor tenant. This process provides 
carriers speed to market and favorable 
reception by the local government and 
the public. Otherwise, disputes can 
arise from the public that put both the 
municipality and the carrier in an awk- 
ward position. 

A well-managed municipal wireless 
deployment strategy helps govern- 
ments develop new services within the 
community, and generate revenue for 
the jurisdiction. 

i 


How far will Motorola Analyzers go 
to prove they're tough? 
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jut to the top of Squaw Butte in the 
ter! Brad Rau, Senior Technician at 


bmamunications in Boise, tests two-way 
~~ radio sites in some_of the roughest terrain and 
| “weather imaginable. oe 25 
.._ Often, the snow’s so deep 
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performs like a champ no matter where Brad 
takes it. 

If you’re looking for tugged-but-precise test 
capabilities, give us a call today. We'll introduce 
you to our entire family of Motorola 
Communication System Analyzers —a pro’s choice 
for two-way radio, trunking, paging and cellular 
testing. 

By the way, if you’ve got a “Motorola Tough 
Test” story you'd like to share, give us a call or 
send us a FAX. You just might be featured in our 
next ad. . 


800-505-TEST 
FAX: 818-365-5742 Dept. 439 
http://www.mot.com/test 
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* and Motorola are registered trademarks of Motorola, Inc. “The Test You Can Trust” 

and “What you never thought possible” are trademarks of Motorola, Inc. All other 
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Charger technology uses 
improved ion balancing 


A new algorithm for recharging waveforms leads to short duty times 
and decreased deterioration of the electrochemical processes in batteries. 


By Jody Steinberg and Joe Pendergrass 


Today, even the smallest company can 
conduct global business with the right 
equipment. Laptop computers and cellu- 
lar phones, two-way radios and hand-held 
scanning devices are no longer luxuries 
for top executives or mega-companies— 
they are required equipment, enabling 
workers at every level to produce effi- 
ciently, However, this mobile equipment, 
while becoming more powerful every day, 
still has an Achilles’ heel—undependable 
battery performance. 

Batteries designed to power mobile 
equipment seldom perform to manu- 
facturers’ standards after the first few 
uses—a weakness that can render the best 
business tools in the world useless. Be- 
cause of this increased use of mobile tech- 
nology, rechargeable batteries have ac- 
counted for a larger share of the battery 
market in recent years and have become a 
multibillion-dollar business. 

Batteries are a dependent commodity— 
useless without chargers. Many chargers 
are so inefficient, they actually destroy 
the batteries slowly, or contribute to per- 
formance problems that have become the 


Photo 1. Multiple bay charging stations. 


nemesis of portable convenience. 
Original equipment manufacturers 
(OEMs) want to replace their nickel cad- 
mium (NiCd) batteries with a lighter, 
higher-capacity, and most importantly, 
reliable battery. Battery research in re- 
cent years has developed nickel metal 
hydride (NiMH) batteries, lithium-ion 
(Li-ion) batteries and a few other smaller 


With proper handling and 
charging, NiCd batteries 
can continue their role 
as the affordable, 


rechargeable workhorse. 


players. However, these improvements 
are not without drawbacks—high costs, 
short cycle life, limited power capabili- 
ties and. with NiMH, a memory effect of 
its own. In spite of the emergence of these 
new battery types offering increased 
power density, NiCd batteries still hold 
the lion's share of the market and will 
continue to do so because of cost, poten- 


tial life cycles and proven performance. 
Although it is true that they can demon- 
strate problems such as memory effect— 
which reduces charge capacity and cycle 
life with proper handling and charging— 
NiCd batteries can continue their role as 
the affordable, rechargeable workhorse. 

Ironically, even though OEMs improve 
and release new products every year and 
billions are spent on battery research, 
little attention is being paid to the charger. 
This “littke companion box” that comes 
with these products may be the cause, and 
eventually the solution, to many of these 
battery shortcomings. 

A patented dynamic electrochemical 
wavelength (DEW) charging technology 
improves battery performance, recovers 
lost capacity and turns cumbersome 
baltery-care procedures into a simple, 
one-step process. 

For professional users of all portable 
products, dependable battery power is 
critical to staying on the job. A suitable 
charger was developed in response to the 
frustrations heard from the field. Public 
safety, transportation, government, mili- 
tary and utilities professionals, service 
and field personnel alike have asked for a 
solution to battery woes that hinder pro- 
ductivity and compromise safety. The 
charger was designed to provide a new 
technology that not only charges more 
efficiently, and thus faster, than other 
products, but that provides a dependable, 
maximum-capacity charge every time 
while extending battery life. 

The standard OEM or consumer-priced 
battery charger is a “constant-current 
trickle charger.” A trickle charger oper- 
ates by delivering a steady, low-level, 


Steinberg is communications manager, and 
Pendergrass is vice president of engineering for 
Advanced Charger Technology, Norcross, GA. 
The company’s product, the Activator battery 
charger, uses the dynamic electrochemical 
wavelength technology described in the article. 
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if we had designed 
him, he'd probably 
be in better shape 
today. 


In our business, experience 
counts. At Valmont/Microflect, 
we’re proud to offer our clients 
over fifty years of design and 
engineering expertise. What- 
ever your communication 
needs: from monopoles and 
towers to wireless compo- 
nents, we build to your spe- 
cific requirements. With half a 
century of experience to back 
us up, Our quality designs 
speak for themselves. 


We meet the challenges of 
the rapidly expanding wireless 
market. You can.count on us to 
continue to provide optimum 
service and: products of supe- 
rior value. Our engineering 
and installation teams are 
committed to satisfying the 
demands of your project 
quickly and efficiently. 


You can depend on 
us to answer your 
questions and build 
your dreams, just as we 
have for the last fifty 
years. We engineer | 
quality. 
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VALMONT 
MICROFLECT 


Call us 


ye 1-800-547-2151 
-- S|  — ext. 902 


ag Caer ty. Visit us at CTIA Booth 3345. 


DEPOLARIZATION 
ciRcuUIT |. 


Figure 1. The rapid charging station employs a microcontroller to determine the condition of the battery. 
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October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
few seconds to 
save things. 


s for the vote of 
onfidence, Bob. 


No offense, Fluffy, but the HP 89204 is irreplace- 
able, too. Because the HP 8920A service moni- 
tor provides the edge you need to survive in 
BS today's tough business environment. It offers 
unmatched accuracy (frequency to within .1 ppm). MIL- 
gedization means it can withstand shock forces up to 30 g’s, 
eratures from 0 to 50 °C, and humidity from 0 to 95%. With the 
Aegendary reliability of HP (20,000 hrs mean time between failures). 
Most importantly, the 8920A service monitor offers superior 
expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844* Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* In Canada call 1-SDD-387-414, progr amber TMUALO, OL9b7 Hewlect-Packard Co. TMSKD707/MRT 
Fluffy was not harmed in the making of this ad. Slie's as rambunctious as ever, and enjoying Bob’s new location. 
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AUGMENTABLE* 


A NEW YEAR DESERVES 
A NEW SOLUTION 


> Auementation® 

P Landmark Type | & Il * 

> Conventional towers up to 2,500’ 

> Several sources of major financing 

> SKYPOD © (equipment shelter) 

> Monopoles 

> Roof-Top solutions 

> Fabrication & Erection 

P Full scale cower testing 

P Cableless VEXCEL “elevator 

> Complete towers structural and 
appurtenances 

> Static and dynamic computer 
analysis reports 

> Tower management and leasing 
services, providing additional 
profits to the tower investor 


LANDMARK 
TOWER 


CORPORATION 


100:Coveio Ave. Fort Worth, TX 76111 
(Office) 817-335-8666 (Fax) 817-335-2171 
(800) 438-6244 
www.landmarktower.com 
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BATTERY IS FULLY 
CHARGED — ILLUMINATE 
'COMPLETE' LED 


nes 


Figure 2. B 


ee a SERIE pastes 


attery charging logic flow chart. 


positive current for as long as it is 
connected to a power supply. Ions are 
generated at one electrode in a battery cell 


and must move to the other electrode. If 


the current is sustained over an extended 
period, the ions concentrate on one side 
and create polarization, which causes heat 
generation, inadequate charging capacity 
and a shorter life for the battery. 

These slow, “overnight chargers” rely 
on the user to stop them when the battery 
has reached its maximum capacity. They 
generally charge a battery fully in about 
10 hours. They are inexpensive and 
simple to design, but they do not optimize 
the performance of the battery. In fact, 
they actually contribute to premature 
disposal of the batteries. The low charge 
rate allows the chemical reactions to be 
localized on the electrode surface, lead- 
ing to dendrite growth. There is a high 
likelihood of overcharging and, in the 
case of NiCd and NiMH, voltage depres- 
sion, or “memory effect.” 

Memory effect is the great “imposter” 
that causes the premature demise of bat- 
teries. When NiCd batteries are recharged 
before they are fully discharged, elec- 


trodes passivate, decreasing the ability of 


the cells to accept a charge. When a bat- 
tery is repeatedly charged without being 
fully discharged. operating time and per- 
formance deteriorate. and it appears to die 


before its time. Most electronic equip- 
ment will stop operating before the bat- 
tery can reach a low enough per-cell volt- 
age to recover the voltage depression, so 
few batteries are fully discharged before 
they are recharged. This practice and the 
standard OEM constant-current chargers 
combine to sabotage NiCd and NiMH 
battery performance. 

Most OEM-upgrade fast chargers oper- 
ate by increasing the constant current 
rate, charging the battery in only two or 
three hours. They either have rudimen- 
lary circuitry that terminates when the 
battery is fully charged, or they decrease 
the charge current when the battery 
reaches a certain voltage, usually about 
80%-90% charged, However, charging at 
a high constant-current rate ignores the 
electrochemical process within the bat- 
tery, which, over ime, causes significant 
deterioration, similar or worse than that 
caused by the trickle charger. The result 
is reduced capacity with cach charge, un- 
timely wear-down and an abbreviated life 
cycle for the battery. 

Pulse-charging. introduced in the 
1960s. was the first improvement to the 
constant-current trickle charge. Pulse- 
charging operates on the principle of surg- 
ing power into the battery in pulses of 
electrical current, One-second pulses of 
power are interspersed with rest periods, 


Perfectly Suited to its environment... 
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@ Weighs 25 pounds 
@ Available from stock 


FCC Type Accepted 


‘Available 
Frequencies: - 
L 3PGS ie 
Cellular 
LMR 
| WDS 
SMR 
AMPS 
ETACS 
PACS 


CDMA PILOT SCANNER Reda er? “ Scuee mall 
& PROFILER q prices Paging 
FAST...complete scan of all 
PN positions in 27 msec 


vie Skate 
CHAMP ULTRA-LITE THE CHAMP THE DUET CHANNEL SOUNDER THE COMPANION SPYDER 


Portable Signal Portable Signal A Wireless Transmitter & Receiver Dual Channel Receiver Battery Powered 
Strength Meter Strength Meter for RF multipath reflection & propagation analysis Stick-up Transmitter 
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lasting a fraction of a second. Interrupt- 
ing the pulse current gives ions a chance 
to diffuse and distribute more evenly 
throughout the battery and return to nor- 
mal levels routinely, thus reducing some 
of the negative effects of trickle charging. 
Although it was developed to address the 
chemical process of batteries, pulse 
charging still ignores the chemical reac- 
tion and physical phenomenon taking 
place in the battery. It provides short-term 


fixes, i.e., charged batteries, but the costs 
are heavy—shortened battery life and 
shorter charged cycles, which translates 
into inadequate power to support equip- 
ment for the recommended duration. 
The second generation of pulse- 
charging emerged in the 1970s to counter 
the problem of recharging batteries that 
aren't fully discharged. This method, used 
only in selected commercial chargers, 
augments the rest period by adding a short 


Control your tower site. 
Hark makes it simple. 


Save money on rekeying and control access to your tower site 
with the rugged and tamper-proof Card Access System from Hark. 


m Detailed account of entries including name, 


date and time 


= Control multiple sites easily and at low cost 


m Proximity card reader and keypad are more 


durable than swipe 
technology 


m Temporary access codes 
can be created 


m Buzz-in and diagnostics 
through dial-up modem 


Systems 


, 
ei 
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Let Hark eliminate rekeying 


technology innovations call Hark at: 1-800-367-4275 


768 Travelers Blvd, Summerville, SC 29485 reone (803) 875-4480 FAx (803) 873-5277 
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negative discharge pulse (depole pulse) 
interspersed with the positive charging 
pulses. The depole pulse is 2.5 times as 
strong as the charge pulse and is followed 
by another rest period. This method 
seemed to solve some of the problems of 
traditional charging. Batteries return to 
balance more quickly, speeding up charg- 
ing rates to as quick as one hour for a 
700mAh battery and improving perfor- 
mance. The shortcoming to this approach 
is that the ion transport problem gets pro- 
gressively worse as the battery is charged. 
The single-discharge-pulse method can 
only gain limited information about the 
state of the battery, and the charge cur- 
rent cannot exceed the level that is ac- 
ceptable at the end of the charge, when 
conditions are most limiting. 


A new algorithm 

Even those OEM chargers that perform 
a discharge function do not discharge the 
voltage low enough to recapture all the 
hidden capacity lost to memory effect. 
However, a new algorithm, discovered by 
Yury Podrazhansky and patented by Ad- 
vanced Charger Technology, discharges 
to the lowest possible level to return hid- 
den memory capacity. Podrazhansky, a 
Russian immigrant with a background in 
electrical and radio frequency engineer- 
ing, was busy searching for a solution to 
the problems plaguing his rechargeable 
batteries when he developed the DEW 
technology. 

Podrazhansky, Advanced Charger 
Technology’s vice president of research, 
discovered that the negative discharge in 
pulse charging can cause negative effects 
in the reverse direction. Single, high- 
magnitude negative pulses cause ion trans- 
portation problems in the negative direc- 
tion as well as excessive discharge of the 
battery, which increases charge time. 

Podrazhansky found that applying even 
shorter, multiple, negative pulses with a 
higher magnitude eliminates charging 
problems and actually benefits battery 
chemistries. The higher-magnitude dis- 
charge pulses are inherently focused in 
the area of dendrites and help to remove 
them. When allowed to build up, dendrites 
can short-circuit a battery's electrodes. 
The brief, high currents rapidly balance 
the ion concentration and improve the 
crystalline structure of the electrodes. In 
NiCd batteries, the currents momentarily 
pull the battery voltage down, resulting in 
a reversal of voltage depression. The im- 
proved balancing of ion concentration 
leads to an efficient charge process that 
enables a higher charge current, yielding 
the shortest charge times possible and 
actually conditioning batteries as they are 
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Now all roads lead to Celwave SMART Antenna Systems. 


You can look to.a single source for the world’s most thoroughly proven switched 
beam technology in the: Celwave SMART System™, and for the most advanced 
baseband digital processing in the Celwave SMART DSP. System™; with 
Raytheon Technology. 


Celwave and Raytheon have joined forces to offer the cellular industry a complete 
line of network enhancement products... an array of superbly engineered solutions 
to a variety of AMPS/NAMPS problems... from inadequate coverage in rural areas 
to poor voice quality and insufficient capacity at urban cell sites. 


Celwave SMART System products are available now. All systems have been 
extensively field-tested. Operators have installed equipment. Millions of 
commercial calls have already been enhanced by these products. And the 
systems are in production. 


Switched beam antennas? Or baseband digital signal processing? 


The choice is yours. The source is Celwave. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 
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2 Ryan Road, Marlboro, NJ 07746-1899 
Phone: 1-800-CELWAVE + Outside U.S.: (602) 252-8058 » Fax (602) 417-2124 


www.celwave.com 


charged, eliminating the need to discharge 
first. Podrazhansky used his discovery to 
develop DEW technology—a charging 
waveform that intersperses variable 
length positive charging waves with mul- 
tiple negative discharge waves. 

Since receiving his first patent, 
Podrazhansky has refined the DEW 
charging process [or algorithm], and, to- 
gether with ACT, has developed it for 
commercial availability, The commercial 


DEW chargers come in single- and six- 
bay versions as shown In Photo | on page 
24. The charge rate is faster than other 
fast chargers—about 30 minutes per 
1,000mAh. That is about [0 times faster 
than a conventional trickle charger. Al- 
though one might think that with such 
fast charging times, chemical problems 
in the battery would increase, quite the 
opposite is true. Using microcontroller 
intelligence, the charger monitors each 


With Digital PCS... 


You nett ¢ 
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than ever for your 
Wireless phone! 


The new PCS network is still under 
development...so you can’t always get 
a strong signal for your digital PCS 
phone when you're in the car. Not only 
that, but digital phones are 1/3 as 
powerful as cell phones. The best way 
to a clear signal inside your car for both 
PCS and cellular is a Hirschmann 
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Because when you have a weak signal, 
you need a strong antenna. You need 

a Hirschmann. Call, fax or e-mail us 
today for more information. 
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Visit us at CTIA Booth 2943. 
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individual battery and provides the ap- 
propriate charging characteristics for that 
battery. 


How the charger works 

The charger is a smart charger that 
provides the benefits of a conditioner. A 
microcontroller, as shown in Figure | on 
page 26, manages the charging process, 
which begins automatically when the 
user inserts the battery, After the battery 
is installed, the microcontroller deter- 
mines the condition of the battery. Based 
on this condition, different processes can 
transpire, as shown in Figure 2 on page 
28. 

If the battery is in nominal condition— 
used and discharged but otherwise fine— 
the charger will switch straight into rapid 
charge mode, conditioning the battery as 
it charges. The microcontroller monitors 
voltage and current levels as the battery 
is being charged. adjusting the charging 
algorithm to condition the battery 
throughout the entire process. When 
charging is complete, a light-emitting 
diode (LED) illuminates, and the charger 
halts automatically, delivering the battery 
in peak condition without overcharging. 
If the battery is left on the charger, the 
charger will maintain the battery using a 
proprietary process. This allows batteries 
to be left on the charger indefinitely. 

At the beginning of the charging pro- 
cess, if the charger detects that the bat- 
tery condition is below nominal, it will 
test the battery and, if necessary, slow 
the charge unti] the battery is brought 
into nominal range and then resume rapid 
charging. When a new or badly abused 
battery is charged for the first time, it 
will be reformatted by the technology. 
Battery chemistries 

The sealed lead-acid (SLA) battery 
was the only game in town for more than 
a century, It was joined by the NiCd 
battery in the 1950s, and the two types 
still dominate the rechargeable market 
today. Research into new chemistries has 
developed NiMH, Li-ion, alkaline mag- 
nesium and zinc air batteries—all de- 
signed to give the consumer lighter- 
weight, longer-lasting cells. While serv- 
ing their intended purpose of better per- 
formance, each of these new chemistries 
has its own advantages and disadvan- 
tages. and all operate on the same basic 
electrochemical process. 

A battery is a combination of chemi- 
cals that are devoid of excess energy in 
their natural state. However. these 
chemicals are capable of storing and re- 
leasing energy through chemical reac- 
tions. Energy-storing ions are generated 
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Predicting tomorrow's technology is test parameters and program files. This 
a difficult road to travel. But with the new configurable data port turns the COM-120B 
generation COM-120B, you don’t need into a remote controlled input/output 
road signs to predict the twists and turns source, allowing you to initiate tests by 
of wireless communications testing. With simply plugging into a modem. And with its 
its field proven performance and incorpor- unique internal/external file storage and 
ating over a dozen new innovations, the retrieval system, the COM-120B offers you 
COM-120B easily negotiates the course of unrivaled data storage, test configuration 
wireless testing. and analysis power. 

Straight away, you'll experience the blazing Of course, the new generation COM-120B 
speed of the upgraded microprocessor. The is backed by the kind of service and support 
new graphics system provides the flexibility that you expect from a global leader in test 
to display customized test results. And instrumentation. For solutions that keep pace 
for more demanding test and configuration when communication technologies change, 
requirements, the COM-120B has anindepen- _ call 1-800-835-2352. Ask about 
dent functioning tracking generator, that our lease/rental and extended 
allows simultaneous sweeps of two sets of warranty programs, too. 

RF frequencies. 
Plus, PCMCIA port enhancements give you “I found real solutions } 
y/ 14 additional flexibility to configure user defined at IFR Systems” 
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by an influx of electrons from an exter- 
nal source. Chargers provide these elec- 
trons. When they are released, electric- 
ily is generated, excess electrons are con- 
sumed and the battery slowly deterio- 
rates to its natural state. 

A battery consists of two electrodes, a 
Negative anode and a positive cathode, 
with a porous separator in between. If 
the electrodes contact each other, the 
battery shorts out and becomes useless. 


Recelve only 
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The electrodes and separator exist in an 
electrolyte solution that has an initial 
concentration of ions that supports the 
chemical reaction rate and provides a 
medium for ion transport. 

As a battery is discharged, its internal 
electrochemical process results in the 
transfer of ions from one electrode to the 
other through the electrolyte. When the 
battery is charged, the process is re- 
versed, and the ions travel in the oppo- 
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site direction, During this electrochemi- 
cal process, each electrode goes through 
a chemical reaction that generates these 
ions at one electrode and consumes them 
at the opposite electrode. 

How well this process is carried out 
has an effect on the overall performance 
of the battery. The chemical reaction rate 
at the electrode that is consuming ions is 
limited by the concentration of the ions 
at its surface. This concentration is re- 
lated to how well the tons are able to 
move through the supporting electrolyte 
and separator. If the ion concentration 
across the surface of an electrode is un- 
even, the chemical reaction rate will not 
be uniform, leading to the development 
of dendrites—outgrowths of material 
from the electrode. Unchecked, dendrites 
can eventually grow through the separa- 
tor, and the clectrodes can come into 
contact, shorting oul the battery. The 
charger addresses these problems by pre- 
venting dendrite buildup and maintain- 
ing even ion concentration, 

Another factor in the performance of a 
battery centers on the crystal structure of 
its electrodes. A fine-grain structure re- 
duces internal resistance and increases 
surface area. Under extended, low-cur- 
rent conditions, the slower chemical re- 
action rates can cause the size of the 
crystals to increase, reducing the surface 
area per unit of volume and causing a 
potential drop in overall battery capacity 
and an increase in internal resistance. 
This increase in internal resistance will 
result in lower battery capacity. 

For ideal rechargeable battery perfor- 
mance, the charging regime should work 
with the electrochemical process to en- 
sure a high uniform crystal structure at 
the electrode. lon transfer should be 
smooth, with minimum resistance, so 
dendrites cannot grow and crystals re- 
main fine, Like air Mowing through a 
tunnel, the path should be free of ob- 
structions that can slow it down. 


Conclusion 

The charger, applying the DEW algo- 
rithm, is designed to werk in harmony 
with both the electrochemical process 
and composition of batteries. The proven 
technology, which can charge a NiCd 
cellular phone battery in as little as five 
minutes, provides the breakthrough in 
battery charging awaited by a mobile 
workforce. Two-way radio users. the first 
to benefit from this technology, are 
learning that batteries no longer have to 
be the Achilles’ heel in job perfor- 
mance—and charging regimes are finally 
as simple a routine as putting on a uni- 
form or taking a coffee break. Fay 
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Cellular network emulation 
for specialized mobile radio 


Advances in switching and computer control allow smaller SMR operators to 
transcend technical barriers to providing subscriber cellular-like service, thereby 
expanding revenue and market opportunities. 


By Jim Tucker 


The specialized mobile radio (SMR) 
industry has gone through a technical 
evolution, although one not as abrupt as 
developments in the cellular and personal 
communications services (PCS) indus- 
tries. Although it has been a “given” that 
SMR serves different markets than PCS 
and cellular, technical advances in switch- 
ing and computer control provide an op- 


RF LINEAR 
AMPLIFIER 


TX LOW-LEVEL 
COMBINER 
20 » 1 


‘LOW-NOISE 
‘AMPLIFIER 
120 #2 


portunity for SMR to provide similar 
service. The following information ex- 
plains a new method to do an old job and 
how to become a trendsetter in the SMR 
industry. 

Since the first installation of cellular 
switching equipment and the inception of 
the cellular telephone industry in the early 
and mid-1980s, SMR operators have been 
asking for a cellular-like operational sys- 
tem for their industry. To date, only one 
large SMR carrier, Nextel Communica- 


SYSTEMS 
OPERATION 
PROCESSOR 


‘ 


/ 
‘ CELL SITE #2) 
‘ ‘ 


Figure 1. Block diagram of cellular SMR system, incorporating diversity reception. 


tions, McLean, VA, has been successful 
in implementing this type of operational 
capability on a large geographic basis. A 
smaller carrier. Hawaiian Wireless, Ho- 
nolulu, operates a modified Ericsson cel- 
lular infrastructure and handsets that use 
SMR frequencies. The Nextel system uses 
the Motorola Iden digital format signal- 
ing and protocol. A new system design, 
the CellSMR, a cellular emulation switch- 
ing system, is available to all SMR carri- 
ers. It offers: 

O cellular-like networking, switching 
and call-handling. 

4 low-cost base station equipment as 
well as personal units. 

(4 frequency reuse and frequency agil- 
ity, permitting all SMR channels to be 
programmed into each base station RF 
unit and portable or mobile unit. 

This system is a joint development of 
A Communications, Dallas, and Tecom, 
Taiwan, working together to provide a 
cellular type of operational efficiency in 
the SMR frequency bands. The system 
provides frequency agility and spreads the 
channel availability from the top to the 
bottom of the SMR allotted frequency 
spectrum. The joint engineering, includ- 
ing exclusive modifications to Tecom’s 
switch design, has been accomplished and 
the equipment is now available for ship- 
ment and installation. 

As shown in Figure | at the left, this 
new communications concept uses proven 
switching technology to emulate the cel- 
lular AMPS switching protocol, The 
AMPS format is embedded in the SMR 
transmit-receive unit and is used with a 
low-power-level transmitter combining 
package. Coupled to a feed-forward 


Tucker is president of UltraTek, Corinth, MS, 
which provides consulting and marketing ser- 
vices for the switching system described in the 
article. 
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linear RF power amplifier and a com- 
puter-controlled digital switch, a fre- 
quency-agile, two-channel trunked SMR 
system, with full-duplex, cellular-quality 
interconnect and a standard dispatch SMR 
Operation, is provided. 

The earliest cellular emulation switch- 
ing subscriber-based systems were 
launched in China, Taiwan and Guatemala 
and are now producing revenue. At sev- 
eral U.S.-based installations, beta testing 


is being performed by Lubbock Commu- 
nications, Lubbock, TX, Sioux Falls Two- 
Way Radio, Sioux Falls, SD, and Flag- 
staff Communications, Flagstaff, AZ, 
among others. 

The site equipment has been FCC 
type-accepted, and 18 U.S. patent claims 
have been granted. A patent for the tech- 
nology was issued in December 1997. 
Normal installation time on a five- 
channel system, once uncrated, is less 
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than four hours, including all connectors. 

This system is designed for and aimed 
specifically at the small SMR operators 
who are continually losing customers to 
the new competition and technology that 
has developed during the past 15 years. 
Without the resources of the “deep 
pocket™ competition and unless the small 
operators adopt innovative strategies, they 
face the same pattern of declining rev- 
enues and business consolidations that 
have affected some small two-way radio 
dealerships. 

The new technology uses the cellular 
AMPS signaling protocol evolved by 
“downbanding” the RF units and com- 
pressing the 30kHz channel spacing to 
25kHz, matching the SMR spectrum fre- 
quency requirement, All cellular software 
benefits are retained, such as subscriber 
equipment electronic serial number (ESN) 
assignment, which permits an almost un- 
limited subscriber database capability and 
establishes user codes for national roam- 
ing. Furthermore, the proprietary nature 
and controlled distribution of the system 
equipment precludes the cellular cloning 
fraud problem so prevalent in the cellular 


As with cellular subscriber 
equipment, the unit 
automatically logs into the 
control channel when the 
subscriber roams into a 
new cell with total user 
transparency. 


AMPS signaling. 

The system also provides for full- 
duplex or half-duplex operation, digital 
audio processing and diversity receivers 
with power level control that allows ad- 
justable cell coverage and frequency re- 
use. As with cellular subscriber equip- 
ment, the subscriber unit automatically 
logs into the control channel when the 
subscriber roams into a new cell with total 
user transparency. When the subscriber 
moves oul of the coverage area, the ser- 
vice light goes out, identical to regular 
cellular, 

Low-power-level combining is a design 
feature combining repeater exciters oper- 
ating at less than IW output power level, 
then amplifying for full required system 
output power. A 12-channel combiner 
weighs less than 5 pounds and is less than 
2 inches thick; however, it covers the 
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entire SMR frequency band with no re- 
luning required on the system. 

The smart “feed-forward” linear RF 
power amplifiers automatically raise the 
power level to balance the base station 
output signal to the subscriber input level. 
This in-out balance is important, and 
SMR operators will be required to change 
the current prevailing attitude, “more 
power answers all needs.” The in-out bal- 
ance allows frequency reuse, and an in- 


crease in subscribing mobiles, without in- 
terference from excessive RF “pollution.” 

The demand for portability in personal 
communications keeps increasing. Hand- 
held units will continue to replace 
vehicle-mounted mobile units and full- 
duplex operation is crucial to the future 
of SMR operators. Just as important is the 
ability to adjust to any SMR frequency in 
the system database similar to cellular, 
and the cellular emulation switching sub- 
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scriber equipment provides this ability. 
The heart of the system is the 
computer-controlled digital switch. Intel- 
ligent switching between high and low 
channels. in conjunction with the system’s 
switching software, provides the SMR 
operator with more flexibility and oppor- 
tunity than has been available in the his- 
tory of SMR. The system may be set up 
and remotely controlled via modems. 
Each cell site has a digital cell switch that 
handles all calls, whether dispatch or in- 
terconnect (PSTN), retains all call ac- 
counting for billing purposes, assigns the 
repeater frequency from the look-up fre- 
quency table and monitors call progress 
and status. The cell switch will also moni- 
tor the subscriber talk power level for 
hand-off when available. System-to- 
system networking with hand-off capabil- 


Collision detection and 
avoidance allows low- 
use channels to be 
shared by the emulation 


system and traditional 
SMR systems. 


ity for exact cellular emulation will be 
available in the second phase equipment 
by the end of the first quarter of 1998. 
This feature is being designed for addi- 
tion to existing equipment. 

The system monitors channel activity 
and determines if a channel is busy or 
available for use. If a co-channel licensee 
keys up on a channel assigned to a remote 
control unit (RCU) or is detected as busy, 
the control computer immediately goes to 
a look-up table of frequencies and tells 
the RCU to go to another channel. This 
collision detection and avoidance allows 
low-use channels to be shared by the 
emulation system and traditional SMR 
systems. Spectrum usage efficiency is 
provided by a “dynamic frequency assign- 
ment feature.” 

Some of the advanced features avail- 
able in the cellular emulation switching 
system include: 

(4 frequency-agile RCUs that do not 
require conliguous spectrum because they 
are capable of operating on any available 
channel assigned by the control computer. 

UO automatic log-in to the control chan- 
nel for automatic roaming capability. 

— subscriber ESN with millions of 
identification number assignments, 

G full-duplex interconnect calls. for 
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Lessons from cellular 
access technologies 


By the MRT staff 


System operators considering the 
potential for specialized mobile radio 
(SMR) to offer cellular-like service 
may wish to keep abreast of both tech- 
nological and service issues in the 
cellular dustry. 

For service at cellular frequencies, 
four standards are now in use in the 
United States: the analog advanced 
mobile phone system (AMPS); and 
three digital standards, Global System 
for Mobile Communications (GSM) 
time-division multiple-access (TDMA) 
and code-division multiple-access 
(CDMA). The digital standards offer 
advantages in terms of spectrum effi- 
ciency and call privacy or security. 

The weight of research and applica- 
tion in the cellular industry now seems 
to favor CDMA as the dominant digi- 
tal technology. A report issued in the 
fourth quarter of 1997 by the Telecom- 
munications Research and Action Cen- 
ter (TRAC), a Washington-based con- 
sumer research group, found that al- 
though analog systems offer the great- 
est availability, “all three of the digi- 
tal technologies provide significant 
advantages over analog when it comes 
to services.” 

The report selected CDMA as nomi- 
nally superior to the other digital ser- 
vices in categories such as signal se- 
curity, enhanced services and recep- 


both portable and mobile units. 

(4 diversity receivers for more sensi- 
tive receive performance. 

(1 simplex PTT dispatch service trans- 
missions that access trunked group mem- 
ber cells only. 

(1 small space requirements—one rack 
for each 20 channels. 

Q easy installation—simply “plug 
play” with no tuning required. 

(4 detailed call accounting billing. 

Q local and/or remote system control, 
programming and management. 

(J economical site maintenance and 
operating cost. 

Overall, the cellular AMPS signaling 


and 


tion, and “a clear winner” in compari- 
sons of power needs and system reli- 
ability. The report also recommended 
that consumers may prefer to use dual- 
mode phones capable of switching be- 
tween analog and digital services, par- 
ticularly if inter-city travel or roaming 
is required, until digital systems are 
more widely established in the 
country. 

According to a report by Dataquest, 
the number of cellular subscribers us- 
ing CDMA systems will surpass those 
using TDMA by next year, with a con- 
current decline in AMPS use, and a 
moderate growth in GSM use. Within 
three years, CDMA is projected to 
have a plurality of subscribers. The 
TRAC report also notes that CDMA 
offers advantages in land use and 
tower siting issues, requiring about 
one-third fewer cell sites than TDMA 
and a deployment ratio of about 1:3 
with analog sites. 

Ericsson, an established TDMA pro- 
ponent, has also explored the CDMA 
technology by offering a wideband 
CDMA interface that uses a SMHz ra- 
dio channel instead of the 1.25MHz 
channel specified for IS-95-based 
CDMA systems. 

These comparative differences and 
advantages are generally lost on con- 
sumers, however. A 1997 survey com- 
missioned by Ameritech Cellular Ser- 
vices, Hoffman Estates, IL, demon- 
strated that 86% of consumers are un- 
able to differentiate wireless phone 
service types. Only 8% or respondents 
were familiar with the terms TDMA, 
CDMA or GSM, and virtually none 
knew what the acronyms represented. 


protoco] assures an ongoing compatibil- 
ity with new cellular product develop- 
ments. Additionally, 24 total inputs are 
included in the 20-channel configuration 
for future new technology, specifically 
dynamic carrier multiple access (DCMA) 
technology under development by 
ComSpace, Irving, TX (formerly Unique 
Technologies International). 


Conclusion 

Implementation of the cellular emula- 
lion switching system can expand the 
business opportunities for SMR operators. 
Small SMR operators can upgrade to the 
system to effectively compete with large 


Similar confusion surrounds personal 
communications services (PCS), with 
only 3% of consumers knowing what 
PCS means. 

“These different wireless technolo- 
gies are not what’s important to cus- 
tomers; what really matters to them is 
the quality of their service—that their 
calls go through when they want and 
need them to do so,” said Herb Hribar, 
president of Ameritech Cellular 
Services. 

Enhanced services is one of the driy- 
ing factors in the cellular industry. 
Ameritech, for example, launched 
CDMA service in Chicago in July, pro- 
moting features such as caller ID, 
voice mail, and numeric and text mes- 
saging services. 

Another enhanced service that will 
affect wireless adoption over the next 
few years is data transfer, particularly 
access to the Internet. Unwired Planet, 
Redwood Shores, CA, for example, is 
promoting access to the World Wide 
Web with a platform that connects 
mobile phones and other wireless de- 
vices, CDMA, TDMA and GSM are 
now deploying data communications 
protocols that are compatible with this 
type of access, 

Clearly, issues that will affect the 
success of SMR as a cellular-type pro- 
vider will include call security, siting, 
signal clarity and enhanced services, 
whether those services are integrated 
or bundled for the customer. If SMR 
operators choose to pursue the cellular 
customer market, the technology issue 
will not be nearly as important as the 
perceived needs of the users. 

Bh 


wireless service providers. Spectrum- 
starved area SMRs can effectively form 
cooperatives and negotiate low-use chan- 
nels, pooling frequencies for greater effi- 
ciency and resultant income. The system 
may also effectively benefit an SMR op- 
erator in purchasing SMR channels be- 
cause contiguous channel spacing is not 
required. Local area incumbents can work 
together to compete with the new digital- 
based giant competition. Additionally, 
networking capability via use of micro- 
wave can efficiently extend coverage to 
any network geography required. 
Additional online information about this sys- 
tem can be found at wiww.cellsmr.com. 
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Look at your project through the eyes of experience. 


When it comes to antenna support structures, not every challenge We specialize in monopole antenna support system design, 
is obvious. And, every job comes with its own special set of them. construction and installation, combining premium products 
Deadlines, budgets, bosses and sticky city ordinances are just a with a strong history of unparalleled service. So when you 


few of the issues that tend to appear unexpectedly right before need a strategic partner to help see your project through to 

your eyes. a very successful finish, look no further than EEl. 

As one of the nation’s leading monopole suppliers, EEI has the " 

expertise and experience to solve your project's unique challenges couscous 

- both seen and unseen. ENDEAVORS 
INCORPORATED 


Engineered Endeavors Incorporated + 7610 Jenther Drive + Mentor, Ohio 44060 + (440) 918-1101 » Fax: (440) 918-1108 » www.engend.com 
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Service monitors 


The central tool in a technician’s arsenal has to be selected for reliability 
and durability. Modularity and software upgrades are keys to functionality 


By the MRT staff 


Service monitors are essential to wire- 
less communications for two basic rea- 
sons: to maintain equipment in compli- 
ance with its licensed operating limits and 


for a variety of procedures. 


to troubleshoot problems when they oc- 
cur. Radio system components that in- 
corporate digital technology, integrated- 
circuit technology and surface-mount 
components have required increasing so- 
phistication in service equipment. 

The need for portable test sets that can 


Technician using a test set for cellular analog and digital testing. In addition to hand units, cell 
sites can be standardized within a cellular system. Photo courtesy of Hewlett-Packard. 


double as bench units and field units has 
resulted in a combination and miniatur- 
ization of devices that are necessary for 
maintenance and troubleshooting. Modu- 
larity and software upgrades are impor- 
tant keys to realizing this functionality. 

The FCC has established tolerances for 
two-way communications, particularly 
related to transmitters. The operating fre- 
quency must be accurate and stable, 
power output and modulation levels must 
be regulated and spurious radiation must 
be suppressed. 

The system operator has necessary 
business-related tolerances as well. Com- 
munications must be reliable, intelligible 
and free from interference for receivers 
as well as transmitters. 

Basic requirements for test equipment 
to ensure compliance with technical regu- 
lations include a frequency counter or 
meter to assure that the transmitter is set 
on the assigned frequency. This aids tun- 
ing, checks frequency stability and avoids 
drift beyond the established percentage 
for the assigned frequency. A modulation 
meter determines that modulation is also 
within prescribed percentages and allows 
the system owner lo improve coverage 
and reliability by letting the transmitter 
deviate to the maximum limit on the 
modulation peaks. 

Power output meters are also useful in 
allowing transmitters to attain, but not 
exceed, their maximum limit; however, 
this is not as critical an issue with FCC- 
approved OEM equipment, which limits 
power by design. The power output meter 
is necessary in matching the transmitter 
lo the antenna system. 

A signal generator is generally needed 
for receiver alignment. Other necessary 
technical tools include volt-ohm meters 
(VOM), digital voltmeter and oscillo- 
scopes. In recent years test equipment 
manufacturers have incorporated most of 
these elements into a single, portable unit 
suitable for both field and bench work: 
the service monitor. 

Service monitors have become the cen- 
tral instruments for testing and analyzing 


Mobile Radio Technology February 1998 


ANUNCIAMOS: 


el Estreno del Evento Mas 
Importante para la Industria de las 
Telecomunicaciones en Latinoamérica 


TelecomLatina'98 

Octubre 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 


Telecomlatina promete ser la exhibicién y conferencia 
mas importante dentro de la industria de las telecomu- 
nicaciones de América Latina, presentando tanto 
tecnologias alambricas como inalambricas bajo un 
misino techo tales como: 


Celular - Tecnologias de Acceso a las 
Redes Telefonicas - Radio y T.V. Abierta 
Radiocomunicacion de Dos Vias en Sist. 
Privados y Sist. Trunking Fibra Optica 

Microondas ~ Sist. de Comunicacion Personal 
Plataformas OSS = Satelite - Servidores de 
Multimedia - Conmutacion en Centrales 
Telefonicas ~ Radio Localizacion Movil de 
Personas aot - SONET y WDM 
Equipo de Prueba 


Las conferencias serdn conducidas en espafiol y ihe 
Y Se presentaran temas vitales acorde a las necesidades y 
caracteristicas de la industria latinoamericana, 


'PERMITANOS SER SU ANFITRION 
EN ESTE IMPORTANTE ESTRENO EN LA INDUSTRIA! 


Para mayor informacion: 
Tel. +1-303-220-0600 
Tel. 1-800-288-8606 (sito de det 
Fax +1-303-170-0253 


ANNOUNCING: 


The Premiere of the Most Important 
Fyent for the Latin American 
Telecommunications Industry 


TelecomLatina '98 

October 14-16, 1998 

Miami Beach Convention Center 
Miami, Florida, USA 

TelecomLatina promises to be the single most important 
trade show for the Latin American telecom industry 
induding both wireless and wired technologies: under 
one roof suc as: 

Cellular = Loop Access Technologies 
Broadcast ~ Two-Way Radio & Trunking 
Fiber Optics = Microwave 
PCS = OSS Platforms 
Satellite = Multimedia Servers 
Paging = Switching 
SONET & WDM = Test Equipment 


Conference sessions Will be held in. Spanish and 


Portuguese and will present topics vital to the Latin 
American industry's needs and characteristics: 


For more information on exhibiting 
or attending, please call 


Tel. «1-303-220-0600 
Tel. 1-800-288-8606 (05. 
Fax +1-303-770-0253 


ANUNCIANDO: 


0 Mais Importante e Principal 
Evento do Mercado de 
Telecomunicacées Latino Americano. 


= ke 


ecomlatina 


Photo (edit: Greater Miami Conventica & Visitors Bureau 


TelecomLatina’98 

0 primeiro nos £.U1.A com conferéncias em Portugués 
14 a 16 de Outubro, 1998. 

Miami Beach Convention Center 
Miami, Flérida- USA 

ATelecoml.atina promete ser a tnica e mais importante 
feira no mercado de telecomunicacoes Latino 
Americano, incluindo no mesmo local technologias 
“wireless e wired,” tais como: 

Celular - Wireless Local Loop - Radio Difusao 
Radio Comunicagao e Trunking Fibra Otica 
Microondas ~ PCS = Plataformas 055 = Satélite 
Servidores Multimidia ~ Paging - Comutacao 
Sonet e WDM - Equipamentos de Teste 

As conferéncias serao realizadas em portugués e 
espanhal ¢ serao apresentades topicos vitais para as 
necessidades e caracteristicas do mercado de teleco- 
municacoes Latino Americano. 


PERMITA-NOS RECEPCIONA-LOS PARA ESTE SUPRA-EVEN- 
TO DAS TELECOMUNICACOES! 


Para informagies sobre os expositores 
ou participantes, lique: 


Tel. +1-303-220-0600 
Tel. 1-800-288-8606 ( somente Estadas Unidos) 
Fax +1-303-770-0253 


Brought to you by Intertec Publishing, a K-II Media Compaiiy, publshers OF these leading telecommunications and related Industry publications: Cellular & Mobile International, Global Telephony, 
World Broadcast News, Satellite (ommunicatignsy Mabie Radio Tecnmolegy, RE Design, Broadcast Enaineering, OE Radia, Transmission & Distribution World, Fleet Owner, 
Sound & Video Contractop, Access Control & Security Systems fntegration, Cellelar Business, WirelessWorld, Telephony 


Prodoced and managed by the Intertec Trade Shows & Conferences division 


of service for which the unit will be used 
should be considered when selecting an 
instrument, particularly if field work in 
inclement locations is involved. Constant 
use (or abuse) can lead to breakdowns that 
limit the work load and usefulness of the 
technician. Some monitors withstand con- 
tinuous use; some need frequent repairs. 

The primary functions of service moni- 
tors include radio-frequency (RF) mea- 
surement, RF power measurement, mea- 
surement of the deviations of speech and 
tone-coded squelch, frequency measure- 
ment of tone-coded squelch, and signal- 
lo-noise and distortion (SINAD) measure- 
ment to check receiver sensitivity, Most 
monitors have a multimode code synthe- 
sizer that can generate all continuous-tone 
controlled squelch system (CTCSS) tones, 
paging tones, and digital code squelch 
signals. A signal generator, used in con- 
junction with an oscilloscope, is used in 
troubleshooting components. The spec- 
trum analyzer, often offered as a system 
option, displays a window of the RF spec- 
trum to allow checking for spurious out- 
puts from transmitters and to analyze in- 
termodulation interference. 

There are well over 30 different manu- 
facturers and suppliers of service monitor 


Technician using a test set to check a public safety mobile. Software options allow retrieval of 
trunking parameters programmed into a mobile unit. Photo courtesy of Hewlett-Packard. 


two-way equipment. They are not cheap, 
and technicians rightfully expect numer- 


ous years of reliability and durability from 
the investment. The types and locations 


ISOPOLE 


ANTENNAS & ANTENNAANALYZERS: 


The complete line of AEA antennas and antenna analysts 
are now available FACTORY DIRECT at the lowest 
possible cost. Each analyzer gives a graphical display of 
SWR curves with variable sweep width and center frequen- 
cy. The 30-150, 150-525, and 806-960 MHz antenna ana- 
lyzers are $499.95 each plus $7.50 shipping and handling, 
The SWR-121 HF analyzer covers 1-30 MHz and is priced 
at $299.95 plus $7.50 shipping and handling. 


The AEA CableMate™ graphical Time Domain 
Reflectometer (TDR) is packaged the same as the SWR ana- 
lyzers. The CableMate shows multiple faults in a cable on 
the graphical display. Virtually any multi-conductor cable 
may be tested for shorts, opens or impedance Jumps. 
The CableMate is an excellent device for measuring the 
length of most any cable for inventory purposes. It will also 
directly show the 25 MHz return loss. An RJ-45 switch 
adapter allows easy testing of LAN cables. The CableMate 
is specially priced at $359.95 plus $7.50 shipping and 
handling for a limited time only. 


All AEA analyzer products come 
standard with a serial computer 
interface. Store your graphical data 
with the applications software and inter- 
face cable for only $29.95 + $3.00 S&H. 


We also manufacture the lowest 
cost high performance VHF and 
UHF base station antennas avail- 
able. Please send or call for our free 
booklet Facts About Proper VHF 
Vertical Antenna Design to find 
out why our [soPole™ Antennas are SUPERIOR 
to the competition. Try our IsoPole-150 VHF oy). / \, 5 
antenna for $89.95 plus $7.50 shipping x) ‘15 Day bz 
and handling or the ISOQ-440 antenna for ~ Money Back & 
$119.95 plus $7.50. shipping and handling. ™ Guarantee 
The HR-3 telescopic VHF Handheld ig —— 
(10 dB gain over a rubber duck) antenna is ANS 
available for $29.95 plus $3.00 shipping and handling, 


¥ 


AEA Division of TEMPO RESEARCH CORPORATION 


Orders 1-800-258-7805 


Tech Info: 760-598-9677 + FAX: 760-598-4898 * www.aea-wireless.com * 1221 Liberty Way, Vista, CA 92083 


Prices and Specifications subject to change without notice or obligation. 
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Put PHAZAR antennas in your network 
and you'll eliminate all this static. 


—! 


It you've got reception problems at any site, we'll clear 
things up for you. Install our PHAZAR - single-beam pla- 
nar antennas. Then, the quality of both your calls and 


our single-beam antennas for 5 years. Which means 
with PHAZAR planar antennas in your network, you'll 
gain peace of mind as well as top performance. 

Signal your acceptance today, and your static will 
fade fast. Call Hazeltine at 516-262-8499. Or fax us 
at 516-262-8400. 


your business will be dramatically improved as our 
unique design virtually eliminates intermodulation and 
site-to-site interference. 

We guarantee the reliability and superior sound of 


CJ 
[ & | 
See us at CTIA Booth #6473. = | mee 


Products of a Higher Intelligence™ 
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equipment. (For a complete list. see 
MRT’s Buyers’ Guide. December 1997.) 
As a specific illustration of how equip- 
ment modularity and the ability to up- 
grade functions with software is offered 
by manufacturers, we have elected a 
workhorse monitor well-known to two- 
way technicians, the Hewlett-Packard 
8920A RF communications test set. 
First introduced in 1991, that service 
monitor was designed to perform more 
complete radio tests with less effort, to 
provide more reliable test results and to 
deliver a broader range of test capability 
in a smaller package. Its stored test rou- 
tines allowed for replicable testing, be- 
fore and after repair. Transmitter testing 
included measurement of frequency and 
power and simultancous displays of de- 
viation and audio frequency measure- 
ments. A radio's distortion, de level cur- 
rent drain or SINAD could be measured 
and displayed. Both analog and digital 
readouts were made available for audio 
frequency, distortion, de level and current 
drain. For receiver testing, measurements 
were provided for SINAD, distortion, au- 
dio frequency and ac voltage (audio 
power). Duplex radio testing included 


displays of transmitter frequency or fre- 
quency error and RF power output. 

The great contribution to technicians’ 
workload of this and similar systems was 
automation. Automatic test routines were 
made available to speed up work, and pro- 
vision was made for technicians to write 
their own routines with elementary soft- 
ware. In the case of the HP monitor, it 
tuns on a built-in IBASIC computer. 

The current version of the HP monitor 
combines 22 instruments into a portable 
package, applicable for land mobile, cel- 
lular and other communications systems 
operating in ranges as high as IGHz. 
Using single-key procedures for transmit- 
ter, receiver or duplex tests, the monitor 
displays measured results on a single 
screen as either digital measurements or 
analog bar charts. 

All settings can be saved in nonvolatile 
save-recall registers or on a SRAM card. 
Most service monitors now make a provi- 
sion for hard-copy printout and an inter- 
face with a laptop or desktop computer, 
allowing technicians to have extensive 
record-keeping of service. 

Available as an option, a signaling en- 
coder and decoder can be added for all 


common formats: tone sequential, digital 
paging. DTMF, trunking and cellular. 
Software options extend the usefulness 
of the current generation of monitors. 
Options allow testing of trunked radio 
systems, checking links and even allow- 
ing retrieval of trunking parameters pro- 
grammed into a mobile unit. Similar test 
sets perform these functions specifically 
for analog cellular, PCS and CDMA base 
stations and mobile stations, GSM900 and 
other systems. Software options increas- 
ingly reduce the time required to optimize 
the performance of a cell site and stan- 
dardize test methodologies so that all sites 
are optimized to the same standards. 
Experienced technicians have noted, 
however. that the available equipment is 
not a complete solution to troubleshoot- 
ing and maintenance requirements. Even 
though test routines are available, the 
technician must know how to use the 
equipment and apply troubleshooting 
techniques. Procedures followed are dic- 
tated by the equipment available and by 
experience. A review of procedures after 
a job is completed can make the job go a 


lot faster. 


THE ADVANTAGE-PLUS ENCRYPTION SERIES!! 


The Force, Digital Signal Processing 
an now be yours with the 
ALL NEW ADVANTAGE-PLUS 
Series from Selectone. 


Selectone is proud to announce the 


ALL NEW ST-50 and ST-52 time 
domain encryption series. 


The ADVANTAGE-PLUS Series 
offers the highest level of security 


second to none in the industry. The 


ST-50 & ST-52 have retained all the best 


state-of-the-art features and benefits 
you've come to expect from Selectone! 


These two ADVANTAGE-PLUS encryption products offer 
outstanding audio quality compared to other devices on 
the market today. They also offer four user-selectable-key 
variables. Each can be programmed to switch ON in 
CLEAR or encrypted mode. Each board has its own 
identity allowing over the air reprogramming and remote 
stunning of a lost or stolen unit. Now that’s Selectone 
quality with all the bells and whistles! 
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Features & Benefits 
Highest Security offered 
* Outstanding audio quality 
* Miniature size 

«Over the air programming 
¢ Remote stun 


¢ ST-52 requires no export 
license 


* Factory Installation available 
¢ Affordable 


Call, fax or write today for details 
SELECTONE INC. 

3501 Breakwater Avenue 

Hayward, California 94545 


Toll Free: 800-227-0376 (U.S. & Canada) 
Phone: 510-781-0376 Fax: 510-781-5454 
Email: admin@selectone.com 
Http://www.selectone.com 


Introducing the 
CATS 76000. | 
The only remote 
cell site antenna 
monitor that lets 
you go through 
channels. | 


There are many advantages worth reflecting 
on with the new CATS 76000, It provides you 
with complete cell-site antenna monitoring 
and pinpoints antenna feed line fault locations, 
The CATS 76000 also provides the automatic 
notification if VSWR exceeds user-defined 
alarm levels. 

An even more convincing feature is its ability 
to measure single-channel transmit power while 
multiple channels are in use. Operators can 
identify problems they didn't know existed, No 
other system verifies and gives you the ability 
to adjust single-channel radio power in a real- 
time operational environment. None. 

With the CATS 76000, you can diagnose 


= problems before sending someone out to the 

site. If a technician must visit a site, he’ll go fully 
prepared to deal with the situation. 

What should you do after reading this com- 


i pelling data? Channel your energies into finding 
out more about the CATS 76000. Call Narda today 


n a rd a at 516-231-1700. Or call our Faxback and ask 


___Microwave-east for document 1118 at 1-800-4NARDANY, 
an( i communications company 


©1998 L-3 Communications, Inc {t’s Narda to be precise. 
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Remote Control for your Kenwood Radio 


TK630 
TK730 
TK830 
TK930/931 
TK840 
TK940/941 


sted en Ee eee 2 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 
up to 99, and a ten character channel name. Controls also include 
channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 
place. 

Systems also available for Motorola, 
Midland and Johnson radios. 
Features 


Simple installation - No soldering, cutting or crimping. 
Provides remote channel indication. 
Programmable ten character name per channel. 
Programming done via front panel. 

eNo special cables or PC required. 


1186 Commerce Drive * Richardson, TX 75081 
(972) 437-5320 © (800) 869-9128eF ax (972) 437-5360 


RS EN ee ER Ti me ee he ee hee 
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Y ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Tired of not knowing where 
your antenna stands? Watt- 
meters that test one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer is on your bench. 
Adding an EAGLE return loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


Return loss bridges from Eagle cover 
from .04 MHz to 3.0GHz. These are self 
contained units that require no ™*|—[->- 
attenuators, amplifiers or detectors. Cm 3 


All the additional equipment is Se 
contained in your service monitor or 
spectrum analyzer. Five watt power —— 
rating, unmatched in the industry, : 
protects YOUR bridge from power ee 
coming from the antenna al crowded unsonaner_)= oe Ue 
sites. Rugged nickel plated brass bisa aoe tree obo at eras} Ges vas aa ta 
enclosures assure excellent durability 


Free: Application note, "Antenna and Feedline measurement’, call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


Se Chee ees ties o-bAaae. 
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VOICE: (520) 204-2597 
FAX: (520) 204-2568 
P.O. Box 4010 Sedona, AZ, 86340 
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Technically speaking 


(continued from page 8) 


The square root of 0.02 is approximately 
equal to 0.14. Thus, the reflection 
coefficient at the transmitter is 0.14. At 
the antenna, the ratio of #/f is 4/50, or 0.08. 
The square root of 0.08 is approximately 
equal to 0.28, It is interesting to note that 
for a line loss of 3dB, the reflection coef- 
ficient at the antenna is exactly twice the 
reflection coefficient at the transmitter. 


Transmission loss 

Transmission loss is a term used to 
describe just how much the signal power 
is reduced by a given mismatch, zero 
being the perfect figure for a return loss 
of <dB, or a standing wave ratio of 1:1 or 
a reflection coefficient of 0.0. The trans- 
mission loss can be determined from for- 
ward and reflected power by using the 
following formula: 


| r | 
f, = 10hog) | —| 
\ f 


where Tx is transmission loss, r is re- 
flected power and f is forward power. 

Using our example, the forward power 
at the antenna was 50W, and the reflected 
power was 4W. Thus, the ratio 7/f is 4/50, 
or 0.08, and 1 — 0,08 = 0.92. The log of 
0.92 is approximately equal to 0.036, and 
10 X 0.036 is 0.36dB. Therefore, the 
transmission loss caused by the mismatch 
at the antenna is 0.36dB. 


Additional line loss 

An additional line loss is caused by the 
standing waves on the line. The net power 
absorbed or radiated by a load is equal to 
the forward power minus the reflected 
power. The loss of the line can be calcu- 
lated from the net input power minus the 
net output power. In our example, the net 
input power was 98W, and the net output 
power was 46W. Calculating the loss from 
input to output results in a figure of about 
3,28dB. This is 0.28dB more than the loss 
of the line under normal matched condi- 
uions. The additional 0.28dB of loss is 
caused by the standing waves. 


Summary 
No matter what you might call it, the 
results are the same. A mismatched load 
will cause degradation in transmission ef- 
ficiency. However, the actual transmission 
loss is nol as severe as one might expect. 
Transmission line loss will mask the true 
SWR that exists at the antenna when mea- 
surements are made at the transmitter. By 
using the formulas presented here you can 
convert forward and reflected power into 
any of the other units of measure. 
Until next time—stay tuned! 


K 
fl, 


ALL THE RIGHT 
CONNECTIONS. 


Shure ModuLink handheld microphones connect easily 
to virtually all popular radio transceivers with no hardwiring. Simply 
snap the correct cordset into the Modulink microphone and the transceiver. 
And in just 30 seconds, your customer is ready to roll. 

Save service time and inventory costs while dramatically reducing down- 
time. Provide the sound quality and reliability you have come to expect from 
Shure. Best of all, you'll always have the microphones and cordsets to meet 
your customers’ needs, 

For more information on how you can make all the right connections with 
Shure MaduLink System 1, call 1-800-25-SHURE. 


Transistorized base Transistor amplified Bectret condenser OTMF with continaous- Aircraft DIME. 
station with split-bar = dynamic with noise-canceling tone dialing and ise-cancaling and © 
monitos wansmit switch pick-up iluminated keypad FAA cated 


The Sound of Professionals...Worldwide.* 
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Do it for Reed 


By Robert H. Schwaninger Jr. 


Now that he’s out of a job, I’m begin- 
ning to worry about Reed Hundt. So far, 
former chairman Hundt hasn't shown up 
on anyone's letterhead as the newest lumi- 
nary, What does this mean? Is he having 
trouble landing after his turbulent flight as 
captain of the FCC fighter jet that swooped 
over the Capitol. dropping auction revenue 
on the Treasury? How will he pay his cable 
bill? 

Because I think it would be unseemly to 
stand behind the unemployed Hundt in a 
grocery line. watching him count out food 
stamps, I propose that we have a little auc- 
tion of our own. The proceeds would go 
toward making sure Reed isn’t left high 


and dry. I propose that we auction off 


some Reed Hundt memorabilia. ] admit 
that I stole the idea from one of those home 
shopping channels, but then an auction 
seems right to help Reed, so here goes. 

By the way, each one of these items was 
collected from the basement. attic and 
dumpster serving the FCC. Each comes 
with a letter of authenticity signed by a 
guy named Murray, so you know that it’s 
all good stuff. 


An HDTV receiver 

Whatdoihear for a high-definition TV 
receiver?! You could be the first person on 
your block to own one and beat the stam- 
pedes of shoppers who will be shelling out 


ren272] 
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more than $1,000 per set for these pup- 
pies, once they're on the market. 

Okay, so there isn’t a signal that they 
can get, and you can’t even hook one up to 
the cable converter to download “The Best 
of Tony Orlando.” But think about the 
stimulating conversations you can have 
with dinner guests as you explain the glo- 
bal industrial policy game that caused the 
Japanese-American trade negotiations to 


(509)456-5885 


TAD Radio of Canadas Inc, 


ILLUSTRATION BY JOHN HAYES 


explode when the Zenith standard was 
adopted for digital delivery. Hey, that’s 
more fun than a game of Twister with 
Kathy Ireland! 


A CTIA bouquet 

With many of the same lovely flowers 
found in the famous “tckler” from FID, 
the CTIA bouquet is specially designed for 
that special someone at the FCC who cov- 
ers your backside from regulation. Owing 
to the number of occasions one of these 
garlands was sent during the Hundt ad- 
ministration, we have a lot of these to offer 
to bidders. So, order three today. and we'll 
send you a dozen more absolutely free. 
They're great for parties. funerals or just 
to tell someone that you really are inter- 
ested in hiring them later. 


A Block C letter of credit 

This limited edition print is highly rare 
and available to only the first three call- 
ers. Used by PCS Block C auction win- 
ners, these letters were printed on cheap 
paper that, once exposed to sunlight, dis- 
integrates rapidly. Embossed with disap- 
pearing ink, the bank’s logo is the first to 
fade. But don’t worry, the watermark re- 
mains as a permanent symbol of the 
company’s stock. Makes a great gag gifl 


Schwaninger, MR7"s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America, 


S 164 Washington Ste ik. Spokane Wa 98201 Ph(SO9)456-S88S Fax(S09)456-S8h6 


Ph(2503545-1 150 


3101 - 29 Ave.. Vernon, B.C. VIT 122 E-Mailtadrachioie junetion.oet 
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THE 
LID’S 
OFF 


Jammed-Up 
Repeater 
Networks 


Now convert your crowded UHF community repeaters 
into a subscriber-efficient trunking system. Thanks to 
SmarTrunk Systems, Inc., you can handle the change- 
over WITHOUT INTERRUPTING NORMAL SERVICE. 
SmarTrunk II is a fully compliant, digitally-based trunking 
system that can be installed in parallel with your current 
system while upgrade occurs. Most important, SmarTrunk II 
has a proven track record in thousands of systems world- 
wide. In fact, such key players as Motorola, Kenwood, 
Yaesu-and:Alinco have adopted SmarTrunk Il as a low 
cost UHF trunking solution. 


The heart of the system, the SmarTrunk || Controller, 
offers such features as programmable call limit timers on 
a per user basis, radio kill for non-paying users, and the 
storage of complete call record accounting information. 
Custom trunking logic boards are available fora wide 
range of mobile and portable radios. 


Smar Trunk 
Systems, Inc. 


Bonus Features Abound! 


¢ Supports individual calls, group calls and telephone 
interconnect 


Up to 4,000 group or individual |.D:s per system 
Proprietary digital signalling eliminates non-paying radios 
¢ System privacy—other system users cannot eavesdrop 

¢ Capable of operating in environments with co-channel users 


¢ Supports gradual conversion from conventional to trunked 
operation 
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SmarTrunk Systems, Inc. 
23278 Bernhardt:Street « Hayward, CA, USA 94545-1621 
Phone: Toll Free:(800) 291-7428 or (510) 887-1950 « Fax (510),887-4011 
Email: salesinfo@ smartrunk:com'* Web Site: http://www.smartrunk.com 


Regulating technology 


for anyone in the brokerage business! 


A commemorative change maker 

Donated by the FCC auction division, 
this replica of the same metal belt ornament 
worn by trolley car drivers makes a great 
gift for anyone who doesn’t deal in round 
numbers. It comes with a small bell that 
signals that another sale has been made, 
and it only gives out Mercury dimes. 


Bossy, the Federal Cash Cow 

This plush toy is the right gilt for anyone 
with children. Made out of real leather. 
Bossy is ready to be milked by anyone 
elected to Congress, and she even gives a 
contented “moo” with every squeeze. 
Democrats and Republicans alike will get 
terms of fun out of Bossy, a must for every 
budget-balancing get-together. Comes with 
its own stable, which you can assemble in 
minutes, simply by installing the public 
trough and filling with free spectrum! 


The Bill and Keep Video Collection 


Now you can own the hilarious video of 


this wacky duo and roar at the witty banter 
that has made Bill and Keep one of the 
most entertaining teams in commission 
history! Watch as Bill's sidekick, R. Bock, 


Low Profile Desktop 
Power Supplies 


Made To ISO 9001 


HOODS ALSO AVAILABLE TO CUSTOMIZE 
POPULAR MOBILE RADIOS INTO FIXED 
BASE STATION CONTROL UNITS 


Sleek low profile cabinet is only 1/1" high x 7" wide x 7 "/." 


deep — no top vent louvers 

ESD internal component protection 
All models weigh less than 3 Ibs 
MOV full input AC line protection; AC 
10, 14, 18, and 25 amp units, pre-set 13.5 VDC 


80% efficiency, no heat, low operating, costs 


Contact Your Communications Distributor or 


ORDER TOLL FREE: 
1-800-467-6741 


FAX TOLL FREE: 1-800-825-1403 
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says those comedically immortal words, 
“We can’t grow without the dough.” 
You ll watch this tape again and again with 
your friends just to see if anyone notices 
that they're not viewing a remake of 
“Who's on First.” Also available on CD. 


Yes, we've got it all 
here at the Reed 
Hundt memorabilia 
sale, and remember, 
your contribution go 
to a worthy cause... 


The FCC Auction Home Game 

After years of watching the real thing, 
now you can get the FCC’s auction in the 
home version. Battle with friends and foes 
as you bid to the top of the heap and 
emerge the winner in your own spectrum 
auction. But watch out! The fun's only 
begun. Now sell your company’s stock, 
float a bond and don't get caught by the 


QA Standards 


Unit shown in 
Optional Rapid 
Charger 


evil investment banker as you leverage for 
cash. prizes and the ability to financially 
survive while you pay for spectrum, equip- 
ment and distribution in this fast pace 
game, Fun for the whole family! Sorry, no 
C.O.D, or time payments available. 


The James Quello Punch-up Doll 

Once used by Reed himself. this pop-up 
punching bag looks just like former com- 
missioner James Quello. Take out your 
frustrations day after day by whacking 
Jimmy again and again and watch him 
bounce back for more. But that’s not all! 
Each time Jimmy rocks back up, his hid- 
den taped message clearly taunts, “That's 
one for the broadcasters.” Relieves tension 
and stress, and makes a great Father's Day 
pill for the busy executive. 

Yes, we've got it all here at the Reed 
Hundt memorabilia sale, and remember, 
your contributions go to a worthy cause— 
making sure Reed Hundt stays off the 
public dole. So, call today to place your 
order or just dial up the PCC Web site and 
click us your bid for these wonderful 
items. Orders of more than $50,000 will 
be eligible for the Al Gore telephone cozy, 
the perfect cover for all federal phones. 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


¢ 2-Channel Operation 

¢ Multi Format 

¢ Programmable Monitor 
with Priority Scan Feature 
* Auto Reset, Visual and 
Audio Battery Low 
Indicator 


¢ Vibrator Option 
¢ Full Line of 
Accessories 

¢ VHF and UHF 
Models 


ORDER TOLL FREE: 
1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 « Fax: (816) 472-0959 
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You cannow controluptofourbase # 
stations from a single, compact,  Eenargeney 
attractive desktop instrument. Famly Maton 

Zetron's Digital Tone 
Remotes are the preferred 
radio controllers for all critical 
applications. 

Versatility is maximized 
with a built-in paging encoder 
and a PC-programmable 
feature set. Ease-of-use is 
guaranteed by a text display 
that shows the formal name 
(“Police,” “Ambulance,” “Line 
Crew,’ etc.) for every 
frequency or pager code 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

If you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://Awww.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley. TADLEY, Basingstoke. RG26 5EG, UK Phone: +44 1256 880663 Fax:+44 1256 880491 
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“MEDIC ONE” 


EVERGREEM 
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FCC 800MHz auction closes; 
Nextel wins most licenses 

The FCC 800MHz SMR auction came 
to a close on Dec. 8, 1997, Spending 
$88.8 million, Nextel Communications, 
McLean, VA, won the most licenses— 
475 out of 525 available. Its purchase 
covers a hypothetical 732 million popula- 
tion (pops). Nextel is now present in all 
50 states, and in all 175 economic areas 
(EAs). 

The three-week-long auction, starting 
on Oct. 28, raised $96 million in total net 
revenue. Licenses were divided into 
three-channel blocks in 175 markets. 
There were initially 62 eligible bidders, 
but only 10 bidders walked away with one 
or more licenses. 

Coming in with the second highest bid 
was North Sight Communications, Puerto 
Rico, which bid $1.57 million and won 
one license. Southern Company, Atlanta, 
won seven licenses with a bid of 
$1,184,000, and High Tech Communica- 
tions, Ocala, FL, won one license with a 
bid of $1,182,750. Nevada Wireless, 
Winnimucca, NY, won 16 licenses, spend- 
ing $1.07 million. 

Court appeals of the FCC Orders that 
created the auction are pending. 


Four new commissioners join FCC; Kennard is chairman 


With U.S. Senate confirmation of Presi- 
dent Clinton's FCC nominations, four new 
commissioners have joined the agency. 
Bill Kennard moves up from his post as 
FCC general counsel to become chairman. 
He replaces Commissioner James Quello 
and fills a term expiring June 30, 2001. 
Harold Furchgott-Roth, formerly the chief 
economist of the House Commerce Com- 
mittee, takes a seat vacated in 1996 by 
Andrew Barrett and fills a term that ex- 
pires on June 30, 2000. 

Michael Powell, formerly chief of statf 
of the Department of Justice’s Antitrust 
Division, replaces Commissioner Rachelle 
Chong and fills a term that expires June 
30, 2002. Gloria Tristani, formerly with 
the New Mexico State Corporation Com- 
mission, was confirmed for two terms as 


Hutton Communications relocates 
Hutton Communications, has moved to 
a new corporate headquarters building in 
Carollton, TX, a suburb of Dallas. The 
72,000-square-foot building will also 
house the sales and warehouse operations 
of the company’s Dallas branch. The new 
address is: Hutton Communications, 2520 
Marsh Lane, Carrollton, TX 75006. 


an FCC commissioner. First, she fills the 
remainder of Chairman Reed Hundt’s 
term, which expires June 30. 1998. Her 
second term begins the next day and ends 
June 30, 2003. The fifth commission seat 
already is filled by Susan Ness, whose 
term continues through June 30, 1999. 

Although commission terms are stag- 
gered to begin and end, one by one, over 
five years, many commissioners begin 
service after their terms already have be- 
gun and continue service after their terms 
expire, Federal law permits commission- 
ers to remain in office after their terms 
expire and until a replacement is con- 
firmed. Political and other considerations 
sometimes delay presidents from appoint- 
ing replacements until months or years 
alter terms expire. 


BellSouth Mobility adds lightning 
protection at 18 cell sites 

BellSouth Mobility has added Lightning 
Master Streamer Retarding brand 
sutructural lightning protection systems at 
18 cell sites in the greater Orlando area. 
The structural lightning protection systems 
were designed and installed by Lightning 
Master, Clearwater, FL. 


rder for a company to survive in t 


is communications jungle, 
product that gives reliable service, is cost effective and operates at peak performance. 
TPL Communications gives you this and more with over 25 years of experience, 


knowledge and know-how. TPL’s family of continuous duty power amplifiers are 

known around the world as the most reliable, top performing amplifiers on the market 
today. 
Here is a list of just a few of the family’s outstanding features: 
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HMS Series - 


* Output to 500 watts VHF, 300 watts UHF & low band, 250 watts 800-900MHz. 
* Digital meter & remote monitoring for system evaluation. 

* Self-contained regulated switching power supply. 

* Over-temperature & VSWR protection/power reduction. 


LMS Series - 


* Power levels up to 120 watts, from 35 to 960MHz, 


¢ Digital meter & remote monitoring for system evaluation. 
* Self-contained regulated switching power supply. 
¢ Over-temperature and VSWR protection/power reduction. 


RXR Series - 


* Accommodates all bands from 35 to 960MHz. 
¢ Input as low as 25mW, output up to 120 watts. 
* Supplied with or without a DC power supply. 


¢ Front panel circuit breaker/switch. 
* Fan option available. 
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Leadership by tradition. 


Call 800-Hi POWER for more information 
~ 3370 San Fernando Rd., #206 * Los Angeles, CA 90065-1417 * (213) 256-3000 » FAX (213) 254-3210« electronic@ compuserve.com 
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RXR Series 


/ COMMUNICATIONS 


Announcing our latest 
battery mnovation... 


Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


Centurion International, 


Inc. 


Wireless Components ¢ 
Antennas and Batteries 

P.O. Box 82846 

Lincoln, Nebraska 68501 
800-228-4563 /402-467-449 | 

FAX: 800-848-3825/402-467-4528 


Hutton Communications 


Denver, CO 
800-726-6245 
FAX: 303-820-2809 


Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 
Joliet, IL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-3811 

FAX: 214-239-5264 


Seattle, WA 
800-426-2964 
FAX: 206-485-5548 
Toronto, Canada 
800-265-8685 

FAX: 416-255-9179 
Monterrey, Mexico 
(95) 800-866-3811 


Graham Radio 
Reading, MA 
800-225-4448 
FAX: 617-944-6230 


Electro-Comm 
Distributing 
Denver, CO 
800-525-0173 

FAX: 303-371-8158 


Communications 
Associates 

Joliet, IL 
800-435-9313 

FAX: 815-741-2152 
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Pulstar Distributing 
St. Paul, MN 
800-634-4246 

FAX: 612-490-7934 
Primus Electronics 
Joliet, IL 
800-435-1636 

FAX: 815-436-8954 


Prodigy Marketing 
Overland Park, KS 

800-255-6222 

FAX: 913-492-2948 


Comark Distributing 
Raleigh, NC 
800-777-2708 

FAX: 919-779-5189 


CMC Distributing 
Van Nuys, CA 
800-262-3478 

FAX: 818-994-2269 


Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 
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News 


MRT sponsors contest for IWCE ’98 

Mobile Radio Technology magazine is sponsoring a contest 
to be held at the closing session of the 22nd Annual Interna- 
tional Wireless Communications Conference and Expo on April 
24. The editorial and sales staffs are asking readers to bring in 
their oldest issues of the magazine. A grand prize will be 
awarded to the reader with the oldest issue, with a drawing to 
break a possible tie. Marketing Managers Joyce Bollegar and 
Dennis Hegg, and Classified Advertising Representative Dawn 
Rhoden will host the event, with Editorial Director Don Bishop 
presenting prizes on behalf of MRT advertisers. 

MRT’s first issue premiered in January and February 1983. 
Since then, MRT has been published monthly covering issues 
“all over the spectrum” of mobile radio communications. 


Motorola chooses Signal for pilot service program 

Signal Communications Service, Fort Lauderdale, FL, was 
selected as the service provider in south Florida to participate 
in a Motorola pilot program, the Motorola System Service 
Subcontractor Assessment. The program puts the company 
through a series of rigorous evaluations, tracking, measurements 
and training that is designed to enhance customer service 
programs. 

The Motorola assessment team evaluated Signal’s ability to 
service the technical communications system used by city gov- 
ernments, police and fire departments, school systems, hospi- 
tals and major corporations. Beyond that, they analyzed Signal’s 
policies, procedures and process flows for customer service. 


_ PROTECT YOUR FACILITY, 
EQUIPMENT, AND PERSONNEL... 


g and Autocad di 
Was 


301 Ziegler Drive * Grayslake, IL 60030 » Tel 847-548-8700 Fax 847-548-8755 
: Web-site: www.harger.com 
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News notes... 


Bogen Communications International, 
Ramsey, NJ, has completed its repurchase of the 64% 
interest in the company owned by Geotek Com- 
munications, Montvale, NJ. Geotek, meanwhile, is 
to equip the New Jersey Department of Transporta- 
tion with automatic vehicle location software and a 
communications system to speed assistance for 
stranded or incapacitated motorists. The company 
also landed a $2 million contract with Southeastern 
Pennsylvania Transportation Authority . .. Metrocall, 
Alexandria, VA, has purchased paging terminals and 
gateways from TekNow, Phoenix . ... FCC Admin- 
istrative Law Judge John M. Frysiak has recommended 
that all licenses held by Marc D. Sobel dba Air 
Wave Communications, Los Angeles, be revoked. 
Sobel’s attorney, Robert J. Keller, said: “We intend 
to submit a timely appeal. The judge does not ac- 
knowledge, much less address, the evidence we 
preseraad.” . . . The Cellular Telecommunica- 
tions Industry Association, Washington, has pro- 
duced Siting Wireless Antennas: An Introduction, a 
guide for federal land managers. 


Intek Diversified, Princeton, NJ, has converted 
repayment terms of debt worth $23 million owed to 
its principal shareholder, Securicor Communica- 
tions, to set back principal payments to July 2001. 
Securicor also agreed fo invest $15 million cash for 
a new class of preferred stock. In a separate action, 
Intek’s board has allocated $1 million to repurchase 
as much as 1% of the 42 million common shares 
outstanding . . . CyComm International, Mclean, 
VA, is set to acquire Omnidata International, 
which makes hand-held computers and communica- 
tions systems used on private radio networks by public 
safety agencies and commercial vehicle opera- 
tors .. . Ram Mobile Data, Woodbridge, NJ, is 
teaming with Microsoft, Redmond, WA, to promote 
application development for Windows CE... Arch 
Communications Group, Westborough, MA, has 
agreed to sell its site management business. to 
Telecom Towers, Arlington, VA, for $40. million. 


The city of Albuquerque, NM, in cooperation with 
Bernalillo County, has contracted Ericsson, 
Lynchburg, VA, to. provide police and fire communi- 
cations . Pathnet, Washington, will upgrade 
Northeast Missouri Electric Power Cooperative’s in- 
ternal communications network with digital technol- 
ogy ... Transerypt International, Lincoln, NE, 
has won a $5.6 million contract from Rensselaer 
County, NY, that includes five 800MHz Multi-Net II 
simulcast trunked radio sites... . Enron, Houston, 
will use Motorola Flex technology and Mobile 
Telecommunication Technologies’ network to 
read electric meters remotely. 


Orbcomm Global, Dulles, VA, has installed eight 
of 10 planned earth-orbiting satellites for its two-way 
data and messaging network intended for monitoring 
industrial assets, for tracking mobile assets and for 
exchanging two-way messages for recreational; com- 
mercial, military and automotive purposes. 
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For complete information on the conference, exhibitors, hotels, 
| 


special events and more, return this coupon today or dial FAX- 
ON-DEMAND at 1-800-601-3858.* Or call Intertec Trade Shows & 
Conferences at 303-220-0600. 


|_| YES! Please send me information about attending RF Design '98. 
| | Please contact me about exhibiting. 
First Name 

Last Name 

Title 


Company 

Address 

City 

State Zip 
Phone* Fax* 
E-mail 


*Inlernational guests, please include country and city codes. SOURCE CODE: AD2 


| MAIL OR FAX TO: Intertec Trade Shows & Conferences « RF Design ‘98 
9800 Metcalf Avenue + Overland Park, KS 66212 
1-800-288-8606 or 303-220-0600 * FAX: 913-967-1900 


eller c onda *| 1k 


“Available after 3/2/98, 


RF Design magazine has opened its 
Call for Papers for the RF Design '98 
Conference & Expo. Technical papers 
are invited for the following areas: 


*RF & Wireless Technology 

* Integration Trends 

* Transmission Standards 

*Spread Spectrum 

* Frequency Synthesis & Modulation 

* System Design Techniques 

* Device Characterization & Modeling 

* Design Optimization 

*RF IC Integration & Design 

* Test Equipment Applications 

* Receivers, Filters, Mixers & Oscillators 

* Power Amplifiers 

* Digital Communication Systems 

* Automation, Sensing, Control 
& Security Broadcast 

*Data Networks, WLAN, WAN, Wireless 

*Modem Automotive, Transportation 
& GPS 

* Military & Weapons 

*Medical Applications 


SEND ABSTRACT TO: 
Doug Liljegren 

Industry Conference Director 
RF Design 

9800 Metcalf Avenue 
Overland Park, KS 66212-2215 
Or fax to (913) 967-1905 


Presented by: 


RF design 


With support from these other 
INTERTEC* /PRIMEDIA Publications: 
Mobile Radio Technology 
Cellular & Mobile International 
Wireless Review 

Satellite Communications 
Telephony 

Global Telephony 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
a accuracy, and include 
, Software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780. Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton; Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


Good ideas and thousands of 
parts you can use right now. 


AX PiROD ine. 


P.Q. Boa 124, Plymouth, indinny 46503-0128 


(21D) 936-4221, Fax (219) 936-6706 
www. plrod.cam 


Call for our 
FREE catalog. 
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Bearcom buys dealerships to expand business 

Bearcom. Dallas, has been purchasing dealerships as part of 
its strategy to increase its market share in two-way radio sales 
and service and to add value to its current product and service 
offerings. Among companies acquired during the past year are 
HBE Communications, New Jersey; Racom Communications, 
Las Vegas: Cleary Communications, Boston; West Coast Ra- 
dio, Los Angeles; Lipman Group Communications, Hartford, 
CT; Mobitel Communications, Houston; Tomba Communica- 
tions, Houston; American Wireless Communications, Chantilly, 
VA; Cellular City, Las Vegas; Hands-on Communications, 
Brisbane, Australia; and Motorola Rentals, Schaumburg, IL. 

Asked why Bearcom is acquiring businesses in an industry 
seen by some as less attractive than wireless telephone and 
messaging services, company president Jerry Denham said, 
“Two-way radio still provides an excellent solution for site- 
based applications to avoid recurring costs and increase operat- 
ing efficiencies. Operating wireless within the confines of your 
own facility offers efficiencies, the ability to react in a timely 
manner, and a way to reduce the cost of employees required to 
handle a situation.” 

After searching the country for dealer acquisition prospects, 
Denham said he is amazed at the scope of dealership networks. 
“Pve been finding companies with little public notoriety that 
have substantial revenue flows and good capabilities,” he said. 
“There is no one source to find them.” 

Of paramount importance for Bearcom is finding ways to 
provide products with a lower cost basis to improve the 
company’s customer service capability and to offer a broader 
range of products. 

Denham said Bearcom is “number one in sales dealerships” 
for two-way radios. “We have sold more Motorola equipment 
than any other dealer, as well as having success with Maxon, 
Icom and Tekk.” The company serves two-way radio users from 
the simplest to the most sophisticated applications. It provides 
bench-level equipment repair with a depot in Dallas, and offers 
field engineering, installation and service. 


Pagerola becomes GoComm Wireless 

Pagerola, The Woodlands, TX, has changed its name to 
GoComm Wireless. Along with the name change, GoComm has 
moved into new, expanded facilities. Its new address is: 
GoComm Wireless, 1544 Sawdust Road, Suite 303, The Wood- 
lands. TX 77380; phone: 281-298-2029: fax: 281-298-2863; 
email: goconum@gocomm.com: Web site: www.gocomm.com. 


Hialeah selects Motorola trunked radio system 
to improve interagency communication 

Motorola’s Land Mobile Products Sector, Schaumburg, IL, 
has sold the city of Hialeah, FL, a new, trunked, public safety 
two-way radio system for $6.4 million. The 80OMHz Smartzone 
analog system will replace the existing WHF and UHF commu- 
nications systems currently used by the fire and rescue and 
police departments and by nine other local government depart- 
ments and agencies. 

The new system will be a three-site, 10-channel system using 
simulcast technology, a technology designed to provide im- 
proved coverage in high-traffic areas and inside buildings. With 
simulcast, voice messages are transmitted from more than one 
site at a time. This type of system is designed so that if the 
signal from one site is unclear or blocked, the signals from the 
other sites will automatically compensate. With simulcast tech- 
nology, the transmission is not “handed off” as cellular telphone 
calls are. 


Check your bookshelf 


Our sales and editorial 
staffs are looking for 
the reader with the 
oldest copy of Mobile 
Radio Technology. 
Check under the desk, 
behind the door, on 
the top shelf or in the 
back of the file cabinet 
for your earliest copy, 
and bring it to our 
booth at IWCE ’98 

in Las Vegas. 


Marketing Managers Joyce 
Bollegar & Dennis Hegg and 
Classified Advertising 
Representative Dawn Rhoden are 
looking for the oldest existing 
subscriber copy. The first issue 
(above) premiered in January/ 
February 1983. 


Our enthusiastic Marketing 
Managers Joyce Bollegar and 
Dennis Hegg and Classified 
Advertising Representative 
Dawn Rhoden will host an exciting and rewarding closing session at the 22nd International 
Wireless Communications Expo held April 22-24, 1998, where Editorial Director Don Bishop 
will present the winner with the GRAND PRIZE on behalf of our advertisers. 


If you have been one of our loyal readers for many years, look for your oldest copy of the 
magazine. Be there with your copy (with original mailing label intact) to WIN. 


IWCE is sponsored by: 


Mobile Radio — With support 


INTERNATIONAL WIRELESS from other 


% INTERTEC®/ 
CELULAR "IMDM 
&MOBILE fos 


Communications, 
Telephony 

and Global 
Telephony. 


COMMUNICATIONS EXPO 


For more information about the show, 
call FAX-ON-DEMAND at 1-800-601-3858* 

Contest rules are available upon request. Write to: 
*A touch-tone phone is required. Mobile Radio Technology, 9800 Metcalf Avenue, 
Outside the United States, call +1-908-885-6723. Overland Park, Kansas 66212. 
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News 


SpaceCom Systems increases Ku-band capabilities at DFW Teleport 


SpaceCom Systems, Tulsa, OK, has in- 
stalled an additional geographically diverse 
uplink system at the Dallas Fort Worth 
Teleport. 

The redundant satellite transmission 
equipment was to be activated on Jan. 1. 
The satellite network provider will put the 
additional satellite uplink system in place 
to serve as a secondary uplink site for the 
company’s Ku-band FM Squared transmis- 
sion service. 

The primary purpose of the secondary 
uplink system in the Dallas area is to enable 
customers to achieve a quick recovery for 
their satellite networks, in the event of a 
catastrophic natural disaster at SpaceCom’s 
primary uplink site in Chicago. 

“It's a safeguard that we hope our cus- 
tomers will never need to use,” said Bill 
Hartanovich, SpaceCom’s vice president of 


operations. “But if Mother Nature com- 
pletely wipes out our primary uplink in 
Chicago, we'll still be able to transmit our 
customer's signals.~ 

This secondary uplink system will sit 
constantly in “standby” mode, ready to take 
over transmission duues from SpaceCom's 
Chicago International Teleport (CIT). If a 
natural disaster or other calamity prohibits 
the CIT from transmitting to SpaceCom's 
satellite transponder, SpaceCom’s backup 
uplink system in Dallas will automatically 
sense the lack of satellite signal and will 
begin implementing backup protocols and 
procedures to take over the uplinking duties, 

“In effect, our primary uplink site could 
be struck down into a pile of rubble, but we 
would still be able to uplink our customers’ 
networks,” said Dale Bailey, SpaceCom's 
director of technical operations. 


Pyramid Industries acquires ETPS, creates new division 


Pyramid Industries, Erie, PA, has ac- 
quired ETPS us successor company to Elgin 
Telecommunications Power Systems. The 
new division of Pyramid Industries, Pyra- 
mid Power Systems, is part of three exist- 
ing manufacturing facilities. Pyramid 


70 Years of Service 
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Power Systems develops switchmode 
power products, system controllers and self- 
contained small power systems. Products 
can be provided for large central office re- 
quirements, cellular and PCS sites, OEM 
and system support requirements. 


Consumers dominate paging 

PageTrac ‘97, a study by The Strategis 
Group. revealed a radical shift in the cus- 
tomer composition of the paging industry. 
Over the last five years, the number of 
personal paging users grew from 4 million 
to more than 21 million. 

While the number of intense business 
users grew from 9.2 million to 12.5 million 
between 1993 and 1997, the percentage of 
total users with litte or no business usage 
of their pager expanded from 23% in 1993 
to 46% in 1997. Almost 70% of new paging 
users are personal paging users. 

The study also found that personal pag- 
ing users are much younger than tradi- 
tional business subscribers. Half of per- 
sonal users are under the age of 29, com- 
pared to 18% of business users. While 
carriers and manufacturers are currently 
largeting the teenage market segment, this 
data indicates huge growth among twenty- 
something consumers, 

Operators face new opportunities for 
brand differentiation of paging services. 
Personal paging users are much more 
likely to know the name of their provider 
than business customers, according to the 
report. 


YOURE INVITED! 


To ENTELEC *98, March 1-4, 1998, 
In San Antonio, Texas at the 

Henry B. Gonzalez Convention Center. 
All registration forms are located on 


our web page www.entelec.org or call 
the Entelec Staff at (281) 357-8700 


EXPERIENCE THE POWER 


of Mobile Wireless Communications 


WCE Conference Program 


: IWCE’s conference program brings you up-to- 


: date on the very latest industry developments and 
: provides new tips and ideas you can put to work 
: right away. 


A full conference program will be 
offered including the following topics: 


* Mobile Radio Business Success 

¢ Public Safety 

* International Business Opportunities 
® Regulatory Issues 

* Reselling Opportunities 

* Technology Review 

¢ Utility Communication Systems 

¢ Specialty Wireless 

¢ Fleet Management 

¢ Trunking & Repeater 


RF Design Seminar Series 

As today's wireless. marketplace continues to he 
redefined, so do the strategies that are needed to bring 
these products to market. The RF Design Seminar Series, 
co-located with IWCE, provides educational workshops 
for radio frequency design engineers and managers. 


IWCE Workshops 
In addition to [WCE Conference Sessions and the RF 
Design Seminar Series, a series of half-day and full-day 
ns will be offered to dealers and other 
: onals who are not necessarily RF design 
engineers. More details are available on Fax-On- 
Demand by calling 1-800-601-3858. 


(NPERNATIONAL WIAEEESS 


COMMUNICATIONS EXPO 


IWCE is presented by: 


Technobey &OBILF 


With support from these other INTERTEC*/K-III Publications: 
RF Design © Satellite Communications © Global Telephony * Telephony 
Produced and managed by Intertec Trade Shows & Conferences, 

a division of Intertee Publishing, a K-III Media Company. 

Circle (42) on Fast Fact Card 


WI 
RE’ 


April 22-24, 1998 


Las Vegas Convention Center 
Las Vegas, Nevada USA 


n the competitive marketplace of mobile communica- 
tions, you simply cannot afford to be left behind. IWWCE 
takes you ta the forefront of merging technologies, new 
specialty applications and effective strategies for the future. 
And, new additions to WCE '98 make this year’s show an 


unparalleled mix of information, innovation and inspiration. 


New at IWCE 98! 


0 
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Specialty Wireless Marketplace 

This exciting new IWCE pavilion offers you a chance to 
preview unigue specialty applications you've never before seen 
at IWCE. Don’t miss this showcase of specialty wireless 
solutions for commercial communication applications. 


Product Application Showcases 

Free to all WCE attendees, Product Application Showcases 
provide a commercial format for exhibitors to give you the 
goods on their new product offerings. You'll be able to compare 
features, services and technologies across the board. 


eesaoneecevnesoeeeeeneeaeeneseaseeseseeeaeeeesees 


International Wireless Communications EX 


Name 
Title 
Company 
Address 
City 

Zip 
Phone 


Fax 


C) Please send me more information on ATTENDING. 
©] Please send me more information on EXHIBITING. 
_) I'm interested in speaking at a session. 


| State | 


| Country 


RETURN TH: Enterter Trade Shows & Conferences © GN00 Wetralf * Uherland Park, KS 6212 1X4 


OR FAX TO: 913-967-1900 


Source Code 


CRYPTION 


~The Model NC802 is a 

~_ miniature inversion 
scrambler designed to 
provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 

| radios with near transparency to the user. 


| 
} 
| 
| 
| 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


((Pvoncomm: 


15385 Carrie Dr., Grass Valley, CA 95945 
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YOUR WIRELESS WAREHOUSE 


AE Commsupply 


> 


ANDREW. 
Accept No Substitute 


HELIAX® 
Coaxial Cable 


RADIAX® 
Radiating Cable 


Cable Connectors 


Installation 
Accessories 


Jumper Assemblies 
Call or fax to receive our new 1998 Catalog 


B00-c55-bcce © FAX 800-282-3266 
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Readers’ choice 


Of all the new products and services in the June 1997 
issue, the one reprinted here generated the most reader 
requests for additional information. If you missed it the 
first time, here is your opportunity to acquire more in- 
formation on it. Just circle the corresponding Fast Fact 
Card number on the card found in the back of this issue 
and mail the card to us. 


NPCS modem allows wireless meter reading, 
control of appliances and equipment 


A two-way 
paging technol- 
ogy that will 
enable utility 
companies to 
offer a variety 
of new services 
in the age of de- 
regulation has 
been developed 
by the Messag- 
ing Derivatives 
Division of 
Motorola’s Ad- 
vanced Mes- 
saging Group. 
Using Reflex 
protocol-based, 
two-way pag- 
ing, utility com- 
panies can now 
use a low-cost, 

nationwide wireless network for automated meter reading 
and other utility automation applications. The device, the 
Reflex narrowband PCS modem, uses two-way paging to 
read meters during low-volume hours. It can also be used 
to facilitate demand-side management operations, such as 
controlling appliances in houses and equipment in busi- 
nesses to prevent brownouts, The Reflex protocol is a part 
of Motorola’s Flex family of paging protocols. 
Circle (500) on Fast Fact Card 


Power system features switchmode rectifier design 


The Galaxy power system 4848 from Lucent Technologies’ 
Microelectronics Group is a 48V, 4,800A power system for 
communications service providers that reduces system size 
and provides an architecture that can be installed, maintained 
and upgraded without disrupting service. The front-accessible 
power system is for use in wireless switching centers, as well 
as central and remote wireline switching offices. The system 
features an advanced 200A switchmode rectifier design and a 
modular architecture with hot-swappable components and ver- 
satile control and monitoring facilities. The GSP 4848 uses as 
many as 24 fan-cooled, 200A switchmode rectifier modules 
located in multiple cabinets that can supply from 200A to 
4.800A at 248Vdce. 
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Sports information service provides game updates 


ESPN To Go paging service from Motorola’s InfoPower 
paging information service subsidiary provides instantaneous, 
up-to-the-minute sports information including game sched- 
ules with point spreads, scores, pre-game analysis, post-game 
wrap-up, injury reports, stats, major late-breaking headlines, 
and who’s hot and who’s not in a variety of sporting events. 
The information is available any time, anywhere via pager 
from paging company networks in the United States and 
Canada. The service provides updated sports action every 
five minutes while games are in progress. In addition to 
NASCAR updates for Winston Cup races, PGA leader board 
updates and regional horse racing information, the service 
provides general sports news plus score and game informa- 
tion updates for NFL football, NBA basketball, Major League 
baseball, NHL hockey and Division I NCAA football and 
basketball. 
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Terminals provide interference-immune signals 


World Communications Group’s Wincom is a series of 
direct-sequence, spread-spectrum terminals suited for appli- 
cations requiring a reliable transparent link between comput- 
ers, peripherals and communication devices. Interfacing via 
RS-232, V.35 or RS-422 connection, they easily communi- 
cate with sensors, monitors, receivers and other data-acqui- 
sition products. The product line features asynchronous and 
synchronous models, with data rates to 256kbps, offering a 
range of as much as 30km line-of-sight. Operating in the 
900MHz and 2.46Hz ISM frequencies, Wincom does not 
require an FCC site license. Using spread-spectrum technol- 
ogy, they provide interference-immune signal transmission 
through walls, floors, glass and other obstructions. Wincom 
operates full-duplex, Hayes-AT compatible, and supports 
commercially available communication software such as 
Procomm, PC-anywhere and X-talk. Channel selection and 
power control are automatic and transparent to the user. 
Wincom can be configured for point-to-point, point-to- 
multipoint, wireless LAN bridge and multiplexer telephone 
link. 
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Receiver provides alternative to in-ear devices 

The ParMarLow ES-MUR on-ear re- 
ceiver from TwitCo Distributing is for 
Motorola radios requiring a locking Cc, 
3.5mm connector. The ES-MURO000-02 
is compatible with the following 
Motorola radios: Visar, HT1000, JT1000, 
MT2000, MTS2000, MTX8000 and 
MTX9000. The receiver provides a comfortable, noninvasive 
alternative to in-ear devices. The receiver is recommended for 
patrolmen, swat teams, bike patrols and extra-duty personnel. 
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Adapter kit provides 7/16 DIN for various apps 


ITT Pomona 
Electronics’ 
model 6254 7/16 
DIN adapter kit 
provides the cellu- 
lar communica- 
tions technician 
with a variety of 
adapters that sim- 
plify installation 
and repair opera- 
tions. Suitable for use in cellular telephone communication 
installation and service, the 7/16 DIN adapters reduce 
intermodulation generation and improve the ability to accom- 
modate multiple frequencies. Other features of the 7/16 DIN 
adapter include improved VSWR performance, more stable 
electrical and mechanical connections than can be obtained 
with type N connectors, peak power rating of 40kW as com- 
pared to 10kW for type N connectors, greater resistance to 
environmental conditions and longer service life. The 7/16 
DIN adapter coupling mechanism provides higher contact pres- 
sure and full circumference contact. The adapter kit includes 
six adapters: 7/16 DIN male to 7/16 DIN female right angle 
adapter; 7/16 DIN female to 7/16 female to 7/16 female barrel 
splice; 7/16 DIN male to N male; 7/16 DIN male to N female; 
7/16 DIN female to N male; and 7/16 DIN female to N female. 
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y VHE 130-175 MHo to 250 watts. ® UHF 400-512 MHz to 200 watts wis 


# 230-280 MHz to 100 watts 


1-800-USA-MADE 
1-800-872-6233} 


PRODUCTS COMPANY.LLC | 


ttp://www.vocomri.com E-mail: sales@vocomrf.com 


# 800-900 MHz to 100 watts 


847-923-9373 
FAX 847-923-9078 
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New products 


for the TAP 2000 alpha con- 
centrator from Hark Systems allows pag- 
ing operators to use external modems, So 
with the rapid growth in modem technol- 
ogy, operators’ systems are not made ob- 
solete, and for the system operator, this 
allows the ability to conform to issues of 


Paging option allows external modem choice 


modem compatibility as more data mes- 
sages come from a wider variety of 
sources. As with the TAP 2000, this op- 
tion allows 24 inputs using one high- 
speed port into the paging terminal. While 
the TAP 2000 allows connect speeds up 
to 14400 baud, operators selecting the 
external modem option can connect mo- 
dems at data speeds about 14000. This 
option operates in conjunction with stan- 
dard TAP 2000 modems. The option sup- 
ports on-board TDD capability, allowing 
TDD access without adding a separate 
modem and a separate linc. The modem 
on-trunk feature is supported without ad- 
ditional lines or purchasing a separate 
modem. 
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Platform tests third-generation mobile phone systems 


Noise Com’s MP2700 is a platform for 
its line of multipath fading emulators. The 
MP2700 tests third-generation mobile and 


base station equipment for IMT-2000 
(FPLMTS) and W-CDMA, as well as 
digital-TV applications. The MP2700 sys- 
tem simulates one or two wireless com- 
munication channels with propagation 
over as many as 24 simulated signal paths 
for more rigorous frequency-selective 
fading and delay tests. The channel propa- 
gation model is updated with 12-bit real- 
time processing using 65MHz DSP 
technology for precise and realistic emu- 
lation of multipath fading. The platform 
meets the wideband and spread-spectrum 
application requirements of [MT-2000 
and W-CDMA with a RF bandwidth of 
24MHz. 
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Pager tester features functions for testing, aligning, repairing 


The Tescom TC-1101A Pager Tester 
from CPR Technology integrates all re- 
quired test functions required to test, 
align, re-crystal and repair pagers. Fea- 
tures include a signal generator, Flex and 
POCSAG encoder, IF generator, fre- 


quency counter and ac milli-volimeter. 
The unit is small and full-featured, mea- 
suring 57/s" X 85/8" X 13". A built-in RS- 
232C computer interface allows for 
automated testing and pager label 
applications. 
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Thousands of NEW and Reconditioned Mobiles, 
Bases, Repeaters, Portables, Pagers. 


We Take Trade-in Equipment. 


1-800-292-1700 


California Customers Call 1-510-656-5600 


Radio Equipment, 
Reconditioned Test 
Equipment, 
Wattmeters, Tone and 
Signaling Equipment, 
Batteries and Battery 
Conditioners, Carrying 
Cases, Power 
Supplies, Antennas, 
Amplifiers, Duplexers 
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Filter takes lightning to ground 


The Quarter Wave series for RF and 
coaxial protection from Northern Tech- 
nologies acts as a bandpass filter diverting 
lightning to ground and allowing only the 
tuned bandwidth to pass through the de- 
vice, thus keeping harmful energy away 
from critical equipment. The QWS series 
can protect frequency ranges from 
810MHz to 1,970MHz with a variety of 
connector arrangements. 
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Charger features three-phase 
charging for rapid recovery 


Newmar’s 
Phase Three 
charger features 
three-phase 
“smart” charg- 
ing for rapid re- 
covery, as well 
as a_ selector 
switch to set 
proper float and 
charge yollages 
for either gel cell 
or wet lead-acid 
batteries. Temperature compensation 
fine-tunes output voltage for optimum 
charging even in extreme high- or low- 
temperature battery environments. An 
automatic high-voltage time-out circuit 
protects batteries against overcharge un- 
der high continuous load. The case is 
constructed of rugged stainless steel, with 
ammeter and integral cooling fan. 
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Antennas feature high gain 


Maxrad’s “Gain with value” mobile 
antennas deliver 3dB or 5dB gain. The 
MMC molded coil series mobile antennas 
feature high gain, 3dB gain in VHF and 
5dB gain in UHF. Available models cover 
any frequency that lies within |18MHz- 
512MHz. Either black or chrome finish 
rods can be specified, and a shock spring 
is available on all models. The antennas 
fit Maxrad’s selection of 34" mounts. 
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Charger uses technology to condition batteries 


Advanced 
Charger 
Technology’s six- 
bay Activator V1 
for two-way ra- 
dios batteries in- 
corporates 
dynamic electro- 
chemical wave- 
form (DEW) 
technology. In addition to charging quickly, the activator con- 
ditions as it charges, provides a maximum charge every time 
and triples the life of a battery. Batteries can be left in the 
charger indefinitely without losing charge or incurring dam- 
age. DEW technology works with a microchip to “look inside” 
each battery and adjust charging and conditioning to its spe- 
cific needs. DEW works with the chemistry of the battery. The 
activator takes about 30 minutes for a typical 1,200mAh bat- 
tery without heating. 
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Trunking portable allows operation for business pool 


The SPUS554KTS from Uniden Private Radio Communica- 
tions is a trunking portable that allows operation across the full 
UHF industrial and business pool detined in the FCC refarming 
tules, plus the 470MHz—494MHz T-band frequencies. The por- 
table operates on a full 44MHz bandwidth. It offers 100 talk- 
group capacity, an alphanumeric backlit LCD display and the 
DTMF keypad and 1,200mAh battery as standard. It carmies the 
same case design as other Uniden VHF and UHF conventional 
models and is programmable for 12.5kHz and 15kHz narrow or 
25kHz and 30kHz wideband operation by system. The portable 
has five functions programmable for instant access by either of 
two “quick keys” or accessible from a menu. 
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Time & frequency system supports several apps 


Measuring 7.3" 
x 1,5" * 9.9", the 
GPS Time-ma- 
chine/TM-3 ume 
and = frequency 
system from 
Spectrum Geo- 
physical Instru- 
ments is a time 
and frequency ret- 
erence with the 
features and per- 
formance to sup- 
port a wide variety of applications. These applications include 
telecommunications, network synchronization, data acquisi- 
tion. power utility monitoring, calibration reference and other 
scientific and commercial applications. The system integrates 
a five-channel Global Positioning System (GPS) satellite re- 
ceiver, microprocessor-controlled timing and interface logic 
and an oven-controlled crystal oscillator. The system uses 
information transmitted by the GPS satellites to derive time 
information for use in applications that require a precise time 
or frequency reference. 
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RF Site Monitoring 
Made Simple! 


Monitor 


& Security 
A Battery Power 
4. Tower Lights 

& RF Power 


& Generators 
A Transmitters 
A HVAC 


A Telco\Cellular 
A Voice\Message 
Pages 


\ 
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Call 425.820.6363 FAX 425.820.7031 


Email zetron@zetron.com today! [(WETRON a 
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WinCom” Wireless 
Spread Spectrum 
Modems 


Allow for a wireless link to PC's and peripheral 
devices to a range of 30km. WinCom provides a 
solution for remote data acquisition and 
transmission when wire and cable cost, 
installation and service are impractical. 


© RS232, V.35, RS422 
connectivity 


¢ Interference 
immune 

¢ Point to point / 
point to multipoint 
data links 


¢ 900 MHz and 2.4 GHz ISM frequencies 
* No fee license required 

« Data rates up to 256 kbps 

© Asynchronous / synchronous modes 


World Communication Group Inc. 
| Bethany Road, Suite 76 » Hazlet, NJ 07730 
—_—~ Tel: 732-888-1645 » Fax: 732-888-2845 
Email: wcgus@worldnet.att.net 
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STOP 
LIGHTNING 
DAMAGE. 


RF Surge Protectors 


Many 
suppressors 
available to 
protect PCS, GPS, 
Microwave, 
AM/FM/GIS, and any 
Ba telecom/datacom equipment. 


Ideal for coaxtal lines, 

4-20MA loops, RSI8S, RS232, 
RS422, DDS/SOK, TH, ISDN. 
and LLOVAC, 220VAC, 470VAC 
power Hires. 


All models available for both 
Pancl Mount and 
DIN Rail Mount. 

See us at Wireless ‘98 Booth #2401. 
Visit us on the interne! at. 
http:/www.CitelProtection.com 
E-mail: cilel4u@ix.netcom.com 


€> CITEL 


1-800-CITEL-4U 
1111 Park Centre Blvd., #340 
Miami. FL 33169 
(305) 621-0022 + Fax (305) 621-0766 
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FILTERS 
and 
DUPLEXERS 


VHF, UHF, Cellular and PCS 
CUSTOM DESIGNS 
QUICK TURN-AROUND 


* Very low SWR and loss on bandpass 
filters 

* Very high TX-RX isolation on cellular 
duplexers 


be 4 I DCI DIGITAL 
COMMUNICATIONS INC. 


Box 293, 29 Hummingbid Bay Fax 
White City, SK, Canada SOG 5B0 Pn 
Toll-Free 1-800-563-5351 
email dcr@dci.ca hip wnw.dc.ca 
¢ See us at the IWCE Show, Booth 2236 * 


781-2008 
781-4451 
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Repeater works for CDMA, 
TDMA, GSM 1,900MHz systems 


tT h eé 
Allgon 
TDMA ad- 
justable 
band selee- 
tive and 
CDMA 
channel 
selective 
repeaters 
have re- 
ceived FCC 
approval. 
The repeat- 
er has a 
unique design, allowing one person to 
install it, and it has a sleek weatherproof 
exterior case that acts as the cooling sys- 
tem. It can easily be upgraded for use of 
fiber, by a flexible module system. It uses 
Windows-based supervision and monitor- 
ing software designed to communicate 
with the existing NOCC and OMC. All 
operating characteristics can be controlled 
locally or remote in real time. 
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Antenna covers PCS spectrum 


The Hi-gain omni collinear dipole, 
model AOC-202 from Astron Antenna 
is an omnidirectional antenna covering 
the entire PCS spectrum (1,850MHz— 
1,990MHz). The large elevation 
beamwidth, 6.5dBi gain, and VSWR of 
1.5:1 makes it an efficient broadband 
omnidirectional antenna. The rugged 
construction of the AOC-202 allows it to 
withstand as high as 1!Omph winds, 
while the UV-protected ABS plastic ra- 
dome protects it from the harsh elements. 
Other features include 500W power, 
impedance of 50Q) and vertical polariza- 
tion. The mechanical dimensions are 
2.25" X 16.5" with a 1.5" mounting 
clamp area. Type N flange mount con- 
nector is available also. 
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Rechargeable battery works in 
land mobile, cellular industries 


The JB-8100 from JBRO Batteries is 
a high-capacity NiMH rechargeable re- 
placement battery for the Nextel 
Powerfone. It is designed for use in the 
land mobile and cellular industry. The 
JB-8100 is rated at 6V, 1,800mAh with 
a size of 4.85" X< 2.325" x 0.825". It 
replaces the Motorola NTN 8100. 
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Alert monitor receiver performs in 
severe conditions 


The Minitor III 
alert monitor re- 
ceiver from Motor- 
ola’s Customer- 
Owned Messaging 
Group has more 
capabilities includ- 
ing scanning, vi- 
brating alert and 
expanded = calls. 
With features such 
as corrosion-resis- 
tant packaging and 
more than 35 hours of battery life, 
Miniter IIf alert monitor receiver per- 
forms under severe conditions. The 
receiver's compact design also includes 
field programming capabilities for fre- 
quency and codes and is able to handle 
six calls per channel. The Minitor III 
receiver's channel scan capabilities al- 
low customers to listen to channel traffic 
on two separate channels, so important 
calls are received. The Vibra-page fea- 
ture alerts customers to incoming pages, 
keeping them informed in loud and tough 
conditions. 
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Software provides essential tests 
for base stations 


The Basepak distance-to-fault soft- 
ware package is an adjunct to Advantest 
U3641 portable spectrum analyzer. The 
Basepak package was developed by 
Rohde & Schwarz, Germany, and is mar- 
keted and supported in the United States 
and Canada by Tektronix under a strate- 
gic alliance formed in 1993, A Basepak- 
equipped U3641 is an integrated 
“one-box” that provides all four of the 
essential tests for base station installa- 
tion and maintenance—antenna measure- 
ments, transmitter measurements, 
spectrum monitoring and filter and du- 
plexer checks. Basepak delivers antenna 
return loss and distance-to-fault readings 
to an external PC coupled via GPIB to a 
U3641 equipped with the optional track- 
ing generator. 
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Radio case offers swivel attachment 


Raine’s  two- 
way radio case 
features a metal- 
to-metal swivel 
attachment. The 
case is made of 
heavy grade ny- 
lon webbing with 
an adjustable re- 
tainer strap. The detachable swivel belt 
loop allows the radio to be used while it 
remains in the case. 
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T-frame sector mount provides 
directional, downtilt control 


Universal T-frame sector mounts by 
PiRod provide precise directional control 
of cellular and PCS antennas without addi- 
tional downtilt brackets, Versatile mounts 
attach to any communication tower with 
standard 44%" O.D. pipemounts. Two ad- 
justable licbacks assure a rigid and stable 
mounting system. Antenna spacing can be 
adjusted on the 15-foot-wide T-frame 
mounts, and additional mounting points 
can be added at any time. Installation and 
service access ure made easy be the T- 
frame design, which incorporates a stand- 
ing rung for service personnel. 
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System analyzer supports Project 25 


The R-2670 FDMA digital communi- 
cation system analyzer from Motorola 
Communication Test Equipment sup- 
ports testing needs for APCO Project 25 
through new model options. The option 
tests Project 25-compliant conventional 
systems, the IMBE vocoder and multiple- 
encryption algorithms, including DES- 
OFB. The R-2670 also can include test 
capability for Astro VSELP and Securenet 
radios and base sites. The analyzer in 
Project-25 mode can generate RF trans- 
missions modulated with either a 1,01 1Hz 
tone test pattern or a calibration test pat- 
tern that generates a 5% bit error rate 
(BER) for unit under test BER measure- 
ment with Project 25 test mode. 
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NiCD, NiMH battery can remain 
in charging system indefinitely 


Pulse Power’s battery charging system 
uses advanced microprocessor technol- 
ogy, employing a patented magnetic latch 
system to secure the battery. The user 
places the battery in Pulse Power until it 
receives 1,000 to 3,000 charges per use 
cycles. Pulse Power simultaneously elimi- 
nates “memory effect” while charging 
NiCd and NiMH batteries to 100% capac- 
ity in about one hour. Once a battery is 
fully charged, Pulse Power transfers into 
maintenance mode, and the battery can 
remain in the charger indefinitely. Pulse 
Power is available for Motorola cellular 
phones and 160 other models including 
AT&T, Audiovox, DiamondTel, Ericsson, 
JVC, Mitsubishi, NEC, Nokia, OKI, 
Panasonic, Pioneer, Tandy, Technophone 
and Toshiba. Pulse Power is also avail- 
able in three camcorder models. 

Circle (323) on Fast Fact Card 


Billing software processes 
thousands of calls per second 


The Genesis Group’s airtime accumu- 
lation software GenSZAI (Genesis 
SmartZone Airtime Interface) uses 
multithread software technology to allow 
high-speed processing and accumulation of 
thousands of calls per second, as well as 
telephone call detail for reconciliation or 
billing of telephone usage. The program is 
divided into four distinct modules (Accu- 
mulator, Set-up, Query and NetVista). The 
Accumulator module accumulates dispatch, 
telephone and private conversation airtime 
usage. Set-up allows the operator to set 
prime, off-prime and accumulation meth- 
ods (seconds or channel seconds). In Query, 
the following reports are created: airtime 
usage “Roll Over,” telephone call detail, 
reports on all IDs using the SmartZone sys- 
tem and basic system usage information. 

Circle (324) on Fast Fact Card 


Mobile data computer 
offers several functions 


Mentor Engineering’s Mobile Data 
Computer's (MDC) integrated design 
combines the functions of multiple de- 
vices, offering two-way messaging, inter- 
nal GPS, eight-line  transflective 
graphics-card display, PCMCIA slot, 
multiple I/O and internal smart card/credit 
card reader in one compact unit. It is 
compatible with a wide variety of com- 
munication networks and integrates to 
dispatch software through Mentor’s Xgate 
software module. 
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NEWMULTIFUNCTION LCD 
AVCOM's PSA-65C 


Portable Spectrum Analyzer 
7- ae = In did itn 


AVCOM s newest Portable Microwave Spec- 
trum Analyzer, mode! PSA-65C, has a fre- 
quency range from less than 1 MHz to 1250 
MHzwithasensitivity greater than-95dBmat 
narrow spans, forthe amazing price of $3175. 

AVCOM’s newPSA-65C is alow cost gen- 
eral purpose spectrum analyzer that’s loaded 
with standard features including FM audio 
demodulator, AMdetectoranddigitalfrequency 
lock. ThePSA-65C covers frequencies thru 
1250 MHz in one sweep. The PSA-65C is 
ideally suited for 2-way radio, cellular, cable, 
Satellite, LAN, surveillance, educational, pro- 
ductionand R&D work. Options include new 
1250 MHz frequency extenders, BNG-1000A 
tracking (noise) generator, log periodicanten- 
nas, carrying case(AVSAC), and more. 


500 SOUTHLAKE BLVD 

RICHMOND, VA 23236 
Phone 804-794-2500 
FAX ae fag 8284 


Bringing High Technology Down to Earth 


Phone, fax or write to order or 
for more information . Visit our 
website at www. AVCOMofVA.com. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DIMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


‘hy ot 
Alter tint 


U.S. Patents 5,444,433 - §,574,999 - D,377,795 
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Sound protection... 
...preserve your conversations. 


OMNICRON Professional Voice Logging Recorders 
automatically record your important phone conversations, 
two-way radio messages, and meetings - from $350.00 

* Voice activated recording 
¢ 2,8, or 16 hours of solid talk time on a standard audio cassette : 
¢ Talking clock repeats time and date on optional time track § 
* Alarms monitor tape movement to prevent operator error 
* Instant review of messages * Full line of accessories 


581 Liberty Highway 
P.O. Box 623 
Putnam, CT 06260 
860*928%0377 
OMNICTONE acec 


~ 5% 


eras 
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-- EIQ -- TRUNKING 
COMBINING 
GOB. systems 


VHF - UHF - 800 & 900 SMR 
TRANSMITTER COMBINERS 


LOW LOSS 

MAXIMUM ISOLATION 
EXPANDABLE 

FULLY TEMPERATURE 
COMPENSATED 
SINGLE OR DUAL 
STAGE ISOLATORS 
DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


+ HIGH GAIN 

+ HIGH LINEARITY 

«+ LOW NOISE FIGURE 
+ SELECTIVE FILTERS 
+ 2TO 64 PORTS 

« COMPACT DESIGN 


Contact EMR for combining systems in any 
band from 66 MHz to 2 GHz 


EMR CORPORATION 
22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
Homepage: www.emrcorp.com » E-Mail: info @emrcorp.com 
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Carello Scheifele 

Thomas Carello leaves Roamer One, Torrance, CA, as re- 
gional manager, to join Lenbrook Wireless Communications, 
Pickering, Ontario, Canada, as sales director for Powerwave 
products. 


John F. Scheifele departs Telecommunications Research 
Associates, Dublin, CA, as division vice president to become 
vice president of marketing at Call Sciences, Edison, NJ. 


Changes at Signal One, Chattanooga, TN: 

Bill Friedrichs departs Glenayre Electronics, Charlotte, NC, 
as director of contract services to join Signal One as chief 
operating officer. 

Pat Tant. vice president of operations, advances to vice presi- 
dent of sales and marketing. 


Joe Glassett, sales administration manager for Kenwood 
Communications, Long Beach, CA, moves up to operations 
manager. 


Mario Cid Fernandez leaves Hughes Technical Services, 
Fort Irwin, CA, as North American sales manager for the 
Magnaphone, to join O’Gara Satellite Systems, Deer Park, NY, 
as director of sales for the mobile satellite communications 
products. 


Changes at TruePosition, Vienna, VA: 

Michael McGoldrick leaves Ericsson, Lynchburg, VA, as 
director of sales and marketing to join TruePosition as vice 
president of sales. 

Paxton J. Louis leaves NextWave Telecom, Hawthorne, NY, 
as director of technology to join TruePosition as vice president 
for carrier marketing and technical support. 


Changes at Superconducting Core Technologies (SCT), Golden, 
CO: 

Robert F. Paige leaves GE Capital and Telecom Group, 
Norcross, GA, as vice president in business development to 
become chief executive officer at SCT. 

John Schaller departs AirNet Communications, Melbourne, 
PL, as chief financial officer to join SCT as chief financial 
officer, 


George Shaginaw becomes Cellular Telecommunications 
Industry Association's (CTIA) vice president for technology 
and operations, a new position in the association. Shaginaw’s 
industry experience includes being executive vice president of 
Pacific Telecom Cellular, Appleton, WI. 


Changes at Norther Telecom (Nortel): 

Jim Long, executive vice president and group executive- 
Asia advances to executive vice president, Enterprise Networks. 
He succeeds Rick Faletti, who is leaving the company to pur- 
sue other interests. Clarence Chandran assumes responsibility 
for Asia, in addition to his role as executive vice president, 
Public Carrier Networks. David Ball, senior vice president, 
Public Carrier Networks, Europe, is retiring this year. 


iterature 


Booklet offers shortcuts 
for use of power products 

Hewlett-Packard’s booklet, “10 Prac- 
tical Tips You Need to Know about Your 
Power Products,” provides power product 
engineers with helpful hints for enhancing 
power product operation and using mea- 
surement capabilities. The booklet is free 
and includes shortcuts and recommenda- 
lions in areas such as using remote sensing 
to compensate for load-lead effects, charg- 
ing and discharging batteries, using remote 
inhibit and the discreet fault indicator, 
eliminating noise from low-level measure- 
ments, understanding down-programming, 
using constant-current load with foldback 
power supplies, getting higher voltages 
and currents by connecting power supplies 
in series or in parallel, making pulsed- and 
dynamic-current measurements with a 
power supply, characterizing ac inrush 
current, and measuring supply current to 
the DUT (device under test). 
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Study examines paging trends from 


PageTRAC: Consumer Trends in Pag- 
ing: 1997 from The Strategis Group of- 
fers an in-depth examination into paging’s 
rapidly changing user profiles, usage pat- 
terns and interest in new services. This 
study is a culmination of both primary 
consumer survey data and additional pri- 
mary research into carrier and manufac- 


Brochure describes RF shielding 

Lindgren RF Enclosures’ brochure on 
its cell-type shielding system for RF 
shielding describes the system’s modular, 
clamp-together construction. The system 
delivers high-performance attenuation 
over a frequency range of 10kHz to 
40GHz. It exceeds most government speci- 
fications for basic applications including 
Mil-Std 285, NSA 65-6/94-106 and CID 
09.12, as well as other commercial needs. 
The system is constructed of prefabri- 
cated double steel laminated, featuring 
solid sheets of G90 28-gauge galvanized 
steel laminated to both sides of 34" thick 
dimensionally stable high-density core. 
These shielded panels are then clamped 
together to form self-supporting walls, 
floors and ceilings for enclosures of all 
sizes. Lindgren’s flat contact clamping 
system provides improvements when 
compared with typical clamp-together 
enclosures. 
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last year 


turer retail paging trends. The study in- 
cludes: paging user profiles and demo- 
graphics, usage trends, awareness and 
churn trends, distribution trends for the 
users and carriers, retail pricing for paging 
service and equipment, equipment trends 
and the impact of cellular and PCS 
competition. 
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Guide describes accessories 

Hutton Communications’ 1997/98 
Wireless Telephone Accessory Guide fea- 
tures accessories for cellular, ESMR and 
PCS telephones. Products from more than 
40 manufacturers are featured in the guide. 
The guide also includes installation prod- 
ucts and mobile office and pager 
accessories. 

Circle (354) on Fast Fact Card 


Guide features telecom acronyms 

Keithley Instruments’ Telecommuni- 
cations Acronym Directory is a handy ref- 
erence guide to often-used acronyms and 
abbreviations in the telecommunications 
industry. The directory is co-published 
with Microwaves & RF Communications 
Preducts for engineers in the telecom 
industry. 
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Book details how to predict jand mobile radio system coverage 


Artech House’s Handbook of Land- 
Mobile Radio System Coverage by Garry 
C. Hess is a unique book and software 
package. Describing system aspects such 
as propagation, modulation, coding and 
frequency reuse, it also addresses how to 
use this information to predict, verify and 
measure radio system coverage. This book 
is for readers who are responsible for 
specifying the site layouts of conventional 
or cellular land-mobile radio systems. It 
shows how to handle both Rayleigh fading 
and lognormal shadowing in coverage pre- 
diction and how to estimate signal 
strengths and bit-error probability. It also 


details how to implement acceptance pro- 
cedures that help to determine if a particu- 
lar test plan will be cost-efficient. Supple- 
mented with more than 50 examples of real- 
world radio system coverage problems, the 
book also suggests how ‘system coverage 
procedures will evolve in the coming years. 
Other chapters detail expressions for area 
coverage, models for median path loss, re- 
lations for the ratio of desired 10 undesired 
signal level, and how to tabulate gains and 
losses to establish communications dis- 
tance. Designed for use with the appendices 
of the book, an accompanying 3.5" diskette 
contains FORTRAN source code. 
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Mabhille Raclio 


Teonnical Informaiion for pagng, SMA and private wireless networks: 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Doug Liljegren, Conference Director 

Scott Hanna, Advertising Production 
Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Patti Lee, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


Raymond E. Maloney, President and CEO 

Nick Cavnar, Vice President of Circulation 

Barbara Kummer, Circulation Director 

Julie Neely, Circulation Manager 

Customer Service, 800-441-0294 or 913-341- 
1300; Fax 913-967-1899 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 

Joyce Boliegar, 913-867-1840, East region 
{including Eastern Canada), 

Fax: $13-967-1901 

Dawn Rhoden, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, /nternational 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 
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Mobile Radio 
Technology. 


Classifieds 


Reserve your spot in the next issue! 
Phone: 913-967-1861 


Dawn Rhoden 
Classified Advertising 
Manager 


Fax: 913-967-1735 


Mail: 


9800 Metcalf Ave. 


Overland Park, KS 66212 


rofessional services 


ALCOM 
David C. Allen 


System Consulting & Technical Services 


P.O. Box 817 
Eagle, ID 83616 


(208) 939-6950 
davida@ primenet.com 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ| 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


FREDERICK G, GRIFFIN, P.C. 


B 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radiv, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


GE PORTABLE SERVICE 
* PAST TURN 
WARRANTY 
$48.00 hr./2 br. MAX 
PARTS GE LIST 
RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave,, Owensboro, KY 42301 
502-683-0936 rz 


HERB SACHS, CONSULTING 


Specialist in Public Satety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


MCCON 


se FACTORY TRAINED TECHNICIANS « 
eB SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE « 
© EDACS & AEGIS © 
* VOICE GUARD CERTIFIED » 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON & 804-237-3427 


PORTABLE 
[PORTA-TECH) recunicar 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 


"GE Portable Radio Service Depot 
Factory Approved Nationwide 


* Current Product Lines 
*Voica Guard Certified 

* Public Service Trunking 

* Surface Mount Technology 


804) 239-3049 


MIIROT T 


COMMUNICATIONS GROUP 
RAYMOND C, TROTT, P.E. 
President 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


FACTORY TRAINED 
TECHNICIANS 
FOR QUALITY SERVICE 


972/580-1911 * Fax: 972/580-0641 


c= 


Manufacturers’ Reps 


z 
MARKETING 


MANUFACTURERS REPRESEXTATIVES: 
WIRELESS COMMUNICATIONS INDUSTRY 
TX, OK, AR, LA, NM, AZ, Mexico 
6015 Lohman Ford, Suite 101 
Lago Vista, TX 78645 
Ph; 800-966-3357 Fax: 512-267-7760 
E-Mail: dhlago@ aol.com 


Business Opportunity 


HAWAII CALLS 
Full Line Motorola Dealer 
14-year history, sites, cellular, paging 
Great Potential 
BUY/INVEST 
800-670-6195 


+ Specializing in Public Safety Communications 
+ Radio System Design Evaluations anc Upgrades 
+ Needs Assessment and Analysis 

+ Communication Center Layout 

+ Microwave System Design 

¢# Organization Design and Evaluation 

+ Project Management 


E-mail: pesd@ix.netcom.com FAX: (360) 377-6144 
607 S. Charleston Avenue * Bremerton, WA 98312-4507 


~~] 
he 


Invest your advertising dollars 
where your prospects invest 
their time... 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 


Principal 


Mobile Radio 
Technology. 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 
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Prof. Consulting Services 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


Mobile Radio Systems Addressing/Mapping 
Cellular and PCS Networks Feasibility Studies 
Vehicle Locatian Systems © PSAP Design 

Mobile Dala Systems Procedures and Training 
Basic and Enhanced 9-1-1 Facilities Management Mappin 

Computer Aided Dispatch Facilities Design Tenor Bi itization 
Telephone Networks Electrical & HVAC Systems Database Design 


Dispatch Centers 

Tower Site Specifications 
Full GIS Services 
Propagation 


1-800-247-4796 


RCC Consultants, Inc. 
10 Woodbridge Center Drive, Woodbridge. NJ 07095 
Offices Nationwide and International 


c > 
WC 


Formerly RAM Communications Consultants, Inc 


Employment 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 


benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


Circle (100) on Fast Fact Card 


United States Secret Service is seeking full-time technicians to in- 
stall, service, and maintain two-way radio equipment and systems 
supporting law enforcement and dignitary protection missions 
throughout the United States. Starting Salary $25K-$48K/Year; 
excellent benefits. All vacancies are located in Washington, D.C. 
Mail or fax resume. 


US Secret Service, Radio Communications Branch, 1310 L St. NW, Suite 800, 
Washington, DC 20223 Fax (202) 435-7305 


TWO WAY RADIO TECHNICIAN 


35-year-old GROWING Motorola MSS in 
the state of Wyoming with Multiple loca- 
tions have openings for 2-way bench/ 
field technicians. Must have at least 5 
years experience in installation, mainte- 
nance & component-evel repair of ma- 
jor brand communications equipment. 
We offer benefits (including 401[k]), com- 
petitive wages, and a working team. Mail 
or fax resume to: 


Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 

Fax #: 307-473-2501 


TECHNICIAN WANTED 


Must have minimum of 2 years exp. with fixed/ 
Mobile equip., installation, main. & component 
level repair of Motorola, Kenwood, Standard, 
Midland, Vertex equip. Send resume to: 
Kelley Communications 
1902 N. Country Club Dr., Ste. #10 
Mesa, AZ 85201 FAX: 602-969-2205 


Recruit every month 


COMMUNICATIONS 
TECHNICIAN 
NORTHERN IL / SOUTHERN WI 


Located between Chicago & Milwaukee, 
RADICOM Business Communications 
is seeking individuals for field/bench ser- 
vice. Electronics education and/or 2 years 
experience required. FCC or NABER cer- 
tified preferred. Service performed on 
various Two-way Telephone, Wireless 
data, Computer hardware/software, Serv- 
ing Public Safety & Business customers. 
Full benefits, 401K and Cafeteria plans, 
salary commensurate with experience and 
skills. 

Send or fax resume with salary history to: 


Radicom Inc. 

Attn: Cliff Hammarstrom 
2604 Chapel Hill Rd. 
Mchenry, IL 60050 

Email: Cliff@Radicom.com 

Fax: 815-385-4368 


in MRT classifieds! 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


and 


TECHNICIANS 


Autoplex 1000 Switch 
Series |, Series Il Cellsites 
MTSO, 5 ESS 


« Installations * Optimization * Maintenance 


‘@ 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call or send resume to: : = a 
FIRST SEARCH” 
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Employment 


ORANGE COUNTY 
SHERIFF'S DEPARTMENT 


COMMUNICATIONS 
TECHNICIAN II 
$2827-$3812/MO. 

The Orange County Sheriff's 
Department is seeking journey-level com- 
munications technicians to install, main- 
tain and repair complex clectronic 
equipment in the Radio Microwave and 
Sound. Video, Security specialty areas. Can- 
didates will be required to pass an exten- 
sive background investigation. An FCC 
license, Naber,APCO, NARTE or ISCET cer: 
tificates are desirable. Requires completion 
of training course in clectronic theory and 
practice AND two years experience in the 
maintenance and repair of electronic com- 

munications equipment. 


The deadline for submitting applications 
is 5:00pm, Friday, February 27, 1998. 
Resumes will not be accepted in licu of 
the application materials. Please call 
(714) 647-1881 to have an application 
mailed to you. EOE, 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3673-4448 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 2% 
at 55 Plan; and includes payment by 
the County of the employee’s regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Sue Jennings 
(408) 299-2711 

Equal Opportunity Employer. 


Post a job opening and 
promote your company. 


Advertise in the Employment 
section of MRT Classifieds! 
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CELLULAR TECHNICIAN 


KANSAS CELLULAR, the State’s Largest Cellular Telephone Sys- 
tem, is seeking a cellular technician. Applicants should possess the fol- 


lowing areas of experience: 


* Two years experience in FM two way or cellular communications 

* Ability to install, test, monitor, maintain and operate all transmission 
systems, radio systems, and auxiliary systems. 

¢ TDMA Digital experience helpful but not required. 

* Microwave communications technology experience helpful but not 


required. 


* Must be familiar with communications test equipment. 
¢ Highly motivated and team-oriented and willing to relocate. 


Qualified candidates will receive a full benefit package that includes health, 
dental, vision and retirement. Send or fax resume and cover letter to: 


Hansas 
~Celiular 


“> The State’s Largest Cellular Telephone System 
Human Resources 
ATTN: J. Rogers 
621 Westport Blvd. 
Salina, KS 67401 
Fax: 785-823-5049 


TWO-WAY TECHNICIANS 


Established 50-year-old Motorola MSS in 
Atlanta and Alpharetta, Georgia, has im- 
mediate openings for Bench, Field, and 
Lead System Technicians. Bench and 
Field positions require a minimum of 4 
years experience in maintenance and com- 
ponent level repair of Motorola or other ma- 
jor brand two-way equipment. System 
Technician must have a minimum of 5 
years experience in Motorola Simulcast 
Systems and ancillary hardware. FCC/ 
Naber required. Full benefits, top salary, 
good working environment. Mail, fax or e- 
mail resumé to: 


Atlanta Communications Co. 
1270 Techwood Drive N.W. 
Atlanta, GA 30318 
800-876-3184 » (Fax) 404-875-1691 
Email: 
THERADIOMAN @ MINDSPRING.COM 


Two Way Radio Branch Manager/Technica! 
Supervisor & Bench/Field Techs 


Come join us at Advanced Communications, New Mexico's 
fastest growing communications company. We are a 
Motorola MSS and an authorized dealer for Motorola, 
Kenwood & Standard. We have openings in Albuquerque 
and Las Cruces for Bench & Field Technicians to service 2- 


way radios, trunk systems, E911 telephone systems and 
related equipment. We also have an opening for a branch 
managelechnical supervisor in Las Cruces, NM. Excel- 
lent benefits package 
Fax resume to 505-244-3675 or send to: 
Advanced Communications, 2300 Buena Vista SE. 
Suite 132, Albuquerque, NM 87106 


System Technician 
Wanted (MD-VA) 


Responsibilities include installing, 
maintaining and rotation on call large 
simulcast systems. Excellent salary 
and benefits. Only experienced ap- 
ply. Send or fax resume and salary 
requirements to: 


ireless 


Communications, inc. 

1803 Old Sulphur Spring Rd. 
Baltimore, MD 21227 

Fax: 410-247-4906 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


+ PCS / Cellular System Design Engineers 
* RF Engineers & Managers 

« Cellular Techs & Mgrs. 

+ Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mars, 

* Construction & Project Mars. 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
* Managers *Sales Technicians * Engineers 
Employer Inquiries Invited 


-.. Communication Resources, Inc. 
The Communication Personne! Specialists 
P.O. Box 141397, Cincinnati, OH 45250 

606-491-5410 Fax 606-491-4340 
EXviail, Careercom@A0L.com 
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Employment 


] SCI provides integrated solutions & on-going sup- | 
port to the wireless and cellular marketplace, We 
currently have Domestic and International | 
F projects in the following areas: i 
| * Microwave © Optimization/Tuning I 

© PCs * GSM 
I © RFE Systems + Autoplex I 
J ¢ Propagation + Networking | 
i * Deployment « CDMA/TDMA i 
* Domestic & Int'l Field/Customer Support 
| * Switch/Software/Protocol Development J 
i 
i 
I 


i For immediate consideration, email or 
J fax your resume to: 
Lisle, IL 60532 


1 ( | Fax: 630/960-2993 


FOE E-mail; RON 


ORBACOMI 
SYSTEMS, INC. 
A rapidly growing manufacturer of com- 
munications consoles has the following 
career opportunities in Southern New Jer- 
sey. 
Technical Support — 1 
Experience with two-way radio or commu- 
nications consoles. 
Technical Support — 2 
Experience with LAN, Windows NT/95 and 
PC repair. 
Resumé to: 1704 Taylor's Lane 
Cinnaminson, NJ 08077 
E.0.E. OR hr@orbacom.com 


4736 Main St, Suite 7 MRT 


Equipment For Sale 


WE 14 ea PURC 5000 Bees SOOMH? O23 
i 1D €a PURC $000 Gases, SOUMEr CSSALSTIOTA 
BUY 1 eg SYNTOR Consolette Bare, O00MH:. L25YER5174AM 


PRSGEMEE © 2 SYTOR 0 conty, TéSUuser aK 
siagiivni 28 e2 MAXTRAC GTX BOOMH2, MI IUGDECE1-A 
USED 5 ea MAXTRAC, S00MHz. DSSMIWASGB? 
2 2 MAXTRAD 300MM. DSSMWASGS7 
MOTOROLA, Sipemeetiaesrnireersries 
GE AND 73 ea MTX200_ SCONE, HOLUCHEDETAM 
ea. MTXGIO. BOMHY HOS/BFSIBIAN 
ERICSSON [igpeairewecntarerry 
FM ea GE TX BOOMHE TMXEGIO 
; ea GE Thx, 6ODMHy TMX8510 
TWO-WAY 24 AGCOR Conn Rpt, 40H, CH4RCRS103AY 
RADIOS #2. MICOR Rptr. 460MH. CEARCESIC5AT 
} fa MICOR Bast. 460MM. BS4RCB11054T 
22. GE MASTA Hl Comm Rot, 460Mrz, PCESYASEa 
SCHAEFER ea GE MASTA I Bases, 460MAHs, YCESRASESS 
SYIMTOA X $000, sé0AInte. T34KEJ7,04AK 
RADIO @2 MITREK, SOME, HAUAEDO0 
ea. MICOA. 460MHz TSATABSOS 
CO 5 ea PADOUS PSs. 450HhL: HASTKE71TOAN 
130 West 22. GE PHOENIC SX 4o0M, "S003 
West 
Fayette St.. 


P.O. Box 395 
Denver. 1A 


ea, GE EXEC | 4600dHy RTSSAALSAA 

| ea GE MVP, 460MH2, CT4SFCUSSA 
2a. MAXAR Power Suppbes 

1 eg JAITREK Saye. 755Mie, LTRUEGIIEC 
2a. SYNIOR, 15SMH2, [63SRAG200 
ea, MITREK. TSSMHr T2AUATONO 
#2 MICOR, 47MHz. T71RTMGI00 
2a. MICOA Bases. 37MHz. C71RTBIS06 
ea. MITREK, 46Mib, T21.UA2000 
2a. RADIUS P50, 39MH2. H4IGNUT ZOE 
ta. SYNTOR X J0-SOML,. T?SYBIPAO4AK 
4a. Tone dfs DC Remote Desk Sets. Mixed Models 
3, Local Contmt Oesk Seis, 71370 4 Tis) 
2. MTSO0, 155 MHz, Maed Models 


(319) 
984-6115 


FAX fa GICTAPHONE 4090 20 ch Aecneders 


44 ex MOTOAQCA SYSTEMS 90 Suers 
3 ea Desatap Centracom I's & 40 ea Tore Remate Mocules 
WANTED: RADIUS. Bases, Mobiles, Portatdes & Repeatess » ALL RANGES 


(319) 
984-6220 


Equipment For Sale 


Used Test Equipment for Sale 
SLN-5413A Motorola DPL Test Set ....... -- = 
HPBS40B 05-1024 MH? synthesized signal generator 
HPSS6OA 1-1300 MHz syn. signal gen. w/B60028, BE333B 
HP141T Spectrum Anatyaer 1-1200 Pn S5AL. 8552 Mod .. 
McGraw-Edison $20 Deviation Meter 50-1000 MHz... $199 
Nicclette 202 Digital Storage Oscilloscope si Jan $250 
Tek 7834 Osailioscope 400MIL frame w/7A26, 7B53A $595 
HP3330 Generator-Synthesizer tt. $995 
Wavelek 2001 Sweep Generator 1-1200 MHz ae $595 
Leader LANE22 20MH2 (will sync. to 50 MHZ) ..... $110 
All In good working condilion...ather equipment available! 
Cail or tax (804) 237-4762 


Upgrade to du: 


15 GE Phoenix SX UHF 16 ch. 
10 GE MLS, 2ch on 47MHz .. 
1 GE M2 VHF Rep. Mint.. 
25 GE MVP 47Miz ........ 
1 CUSHMAN CE3 & CE4B . 


20 GE MASTR I! mobile, 30-36, 100w . 

10 GE CA2112 monitor/voting rec. . 

15 COM SPEC TS-32 TONE BOS .. d 
Lots of older GE parts, ICOM, VERSTONE CALL 


Call DAVE at 800-500-8055 
Box 462 + Faribault, MM 55021 
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Equipment For Sale 


20-GE 900 MHz-PRC-8/9 45W Repeaters & Digital Paging Station Call 
10-900 MHz Paging Tx Mot, GE, Granger . ekOSe ae Call 
10-New Sky King 929-222 Digital Paging TX . Cal 
20-Mastr |I-E 75W UHF Mobile Repeaters w/ Duplexer Hurry From $780 
50-Micor Base/Repeaters 100-375 Watl Low or VHF ... . .. Call 
14MSF-S000 UHF Repeater 100 Watt, NEW 402-420 MHz . Cal 
S-44SF 5000 Repeater 450-470 C34CXB.......-......-...-.- Call 
144SR 2000 Base/Paging TX C74GRB . ae Cab 
20-Mastr Il Gase/Repeaiers 60-250 Watt Al Bands wits Call 
S-GE Deka/Ranger Base 110 Watt ‘ ; 4 Call 
30-GE EX Il Base/Repeaters 60 Watt - ww -... Call 
20-Mitrek Base 100 Watl AN Bands .......... .. Call 
25-Aerotron Pioneer 1000 VHF Hepeaters 


HEAVYWEIGHT 
CHAMPIONS!! 


INDOOR SERIES OUTDOOR SERIES 


BOTH SERIES ARE: 
ve NEMA RATED 


vc MADE OUT OF 
OUR OWN 
ALUMIFLEX 


100-Detta 36-42/42-50 MHz 100 Watt... . 

200-EX | 96-42/42-50 MHz 60-100 Watt. 
200 Mast |! 30-50 Miz 60-100 Watt Speue . 
20-Miclarrd 70-0568 100 Watt AAA sats $195 


TELL 
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20-Syntor X T34VBJ 32 Ch 40W .. 
20-Systern 9000 PAC-RT 4KEA300GA .... 
50-Mastr 45-100 Watt Repeater Buikiers . 
20-Mitrok T44,UA SO Watt 

S-MVP 25-45 Wall Rlopealer Buider - 
angrivaprdnealy 


S0-Maxtrac 800T 15-35 Wan B-1-B-7 _. 


DTaP TT 


30-Syntor X T45YB8 Conventional 35 Watt From... $100 
20-Spectra 900/87 ....-... bee ... Call 
20-EX 11.35 Watt WAM ITPA)... . From... $150 
100-Mostars, Micors, Traxars, Midland, TAC, TEC, GE From. . . . $25 
34GE/Panasonic TO 2310 Programmer ...... . From... $995 
40-Centracom II Control Eq. Consoles BIM, CEB, Panols, Cabinets..Call 
2-Centracom | Consoles & Lots of Parts . Ss .. Call 
20-GE Vote Receiver & Voter Panels... .. persian a 


500-MOT 1 GE Tone & DC Remotes All Types - 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Leneke, AR 72086 
ORDERS A BIDS: 800-423-3858 FAX: 501-676-2475 
> for Expanded List, updated weekly, look bor us on the Internet. 

Address: HITP:/ /wwrw. jec.com 
Info: 501-676-5506 
VISA & MC Accepted, NO COD’s 
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EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR I! 800 Conv. 35 Watt Repeaters 
22 900 MHz Purc 5000 DRC/ACB/Tone 
6 Mot Micro 40-50 MHz Pure 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Walt Cont, 
4 Mot 15272A 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
WE BUY USED RADIO EQUIPMENT 
WE PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


E BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola * Uniden * Kenwood ¢ Juhnson 

VHF « UHF « 800MHz « 900\IHz 


Mobile « Portables * Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


February 1998 


vr Two doors with locking system 
vr Available in: two heights... 


30 inches and 42 inches 


and three depths...17 inches, 


25 inches and 34 inches 


ve SURGE 

50-Syntor X 110 Watt 32 Ch _ From... $200 
20-Mecor 45-100 Watt 4Ch , From... $50 SUPPRESSORS 
2-Ranger 100 Watt 130-152 Miz Cal 
SO soe een ee eee From... $100 vr Rounded corners ve ALUMISHIELD—Top cover protects cabinct 
20-DeRa S 100 Watt... -- 2-2 From... $100 ve Powered textured finisH from the sun’s heat and falling ice 

ae canna slag ve Adjustable rails (front to rear) ve Rails—Fully adjustable and alodine coated 
200-Aerotron Pioneer 2000 .--- ee F Cal 


ve Doors—Front and rear doors secured with 
stainless steel padlocking handles 

ve Vents—Front and rear, top and bottom with 
filtered panels Neaeare tl 

ve Available in: three 


SO inches, 62 a and 78 inches 
and three depths...25 inches, 


D.D.B. UNLIMITED 


THE CABINET PEOPLE 34 inches and 42 inches 
800-753-8459 


Circle (103) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA‘s lowest prices 
SP50—P110—GP300—SM50—SM120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously ownedtrunked & conventional radios 
HT600/ VISAR/HT1000/MT2000/ MARATRACS / 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1000X/ MTX/ MTX8000/ VISAR/STX/ EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 
e-mail: radios4sale@juno.com 
All major credit cards accepted 


Circle (104) on Fast Fact Card 


WILAN, Inc. is a pioneer in the field of spread spectrum 
wireless communications, specializing in high speed 
Internet access, LAN/WAN extension, and remote data 
acquisition and transmission. Hutton Communications, Inc. 
is an authorized WiLAN distributor. 


mn me 
dal 


Atlanta 
800-741-3811 


wireless data 
communications 


Contact Hutton for product and 
application information. 


Chicago Dallas 
800-435-9313 800-442-3811 


Denver 
800-726-6245 


Harisburg 
800-759-3031 


Seattle 
800-426-2964 


Circle (105) on Fast Fact Card 


Classifieds 


Equipment For Sale 


C.W. Wolfe 
Communications 


( Buy - Sell 


Trade 


All Brands of 2-Way Radios & Equipment 


1113 Central, Billings, MT 59102 
Tel: 406-252-9220 Fax: 406-252-9617 
Call or write for our current flyer 


or visit us on the internet 
http://members.aol.come/cwwolfecom 


Bug & Sell 


Motorola, Uniden, E.£ Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 
1-800-880-2250 


FAX: 972-278-5085 
Garland, TX 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


All CCIl 


Labels 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK, UNIDEN/?working days 


Channel Element HO/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


parts and units of all types available on i 
| short notice. i 


| omaile 


|, mdimrdio® Tel. (708) 681-0300 


‘i joartinw: net 


EAGLE TECH INC. 
96/97 CROWN VI | 
BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 
NO HOLES Drilled installation 
FULL UNTRAPPED SOUND 


WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 
5 Models to choose trom starting at $29.95 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038D/HS $6,250 IFR 1200-S 
MOTOROLA R-2008/D/HS . 6,200 IFR 1500 ......... 
MOTOROLA R-2004D DES . 8,500 IFR-GOM-120A . 
MOTOROLA R-2001/G/HS . 4,200 IFA 1100 4,500 
MOTOROLA R-2600/A ... 7.500 IFA A-7550 6,500 
FOR SALE 19 R-2038/D/HS SERVICE MONITORS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ 
SWEEP. DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER, CELLULAR/TOR TEST 
ASKING PRICE $6.250 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://www.best.com/~rfimage 
e-mail: rlimage@best.com 


.. $6.200 
6,500 
.. 8,900 


Quantity discounts available 


TEL: 1-800-414-3245 


SABERS — SPECTRAS 


* MOT SABER IE, H44SAG7139CN, UHF, 
5 WATTS, 24 FREQ., EXCELLENT 
COND'N, DEC. 1993 SINS .......0-.0+ 


* SABER SPEAKER MICS, NMN6166 


* MOT SPECTRA, D44KMA7JA4K, 
UHF, 40 WATTS, COMPLETE 


“ Call 901-755-1514 : 
Railcom _Box 38881 Radiuy 
Germantown, TN 38183 


$250 ea. 
$40 ea. 


CALL us camer 


way PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ. Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/lilters, TCXOS 
Call us last to sell any of the above 

COMM WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


$450 


AM-FM 


SERVICE MONITORS 
Bought & Sold 


IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. 


FOR QUOTE CALL: 
TEST-TRONICS 


Full Calibration & Repair 
Reasonable Rates 
A division of Communications Signaling Inc. 


888-423-2565 
805-251-2244 
Fax: 805-252-3100 


BUY -SELL - TRADE 
Quality used equipment such as Motorola, 
G.E., EFJ, Midland, Radius, Etc. Contact 
us when you need equipment or when you 
have something to sell. Replacement 


GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. f 
1629 B North 31st Avenue f 
Melrose Park, IL 60160 i 


FAX (708)681-9800 | 


We'll never forget youre 
the only reason we're here. 


Ey a @-¥--) SERVICE: you deserve it, you'll get it. 


=Sharp = @ 


COMMUNICATION 
Authorized Distributor 


Distubution Center 
Mobile Communications 


Distributor for: 
+ Mobiles TELEWAVE 

* Portables Ste Management 

* Conventional $ [AFI 

* Trunked Connectors & Cables 


SAMLEX 
fadio sales to Power Supplies 
dealers only 


— WHELEN 
pee it's the bottom line that counts. 5##@¥ & Warning 
WHOLESALE PRICING: 1-800-548-2484 [Fecal] 


Circle (106) on Fast Fact Card 


Quantity Pricing Available on: 


* Accessories 
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Classifieds 


Equipment For Sale 


Wireless... Remote... Control... Anything... 


CELLULAR & PAGER LABELS 


ee Labels for pagers, cellular phones and two-way radios 
we et oe with your company's logo. Warranty labels for batteries. 
Bar-code printing systems. 


4 


http//www.pagetap.com 


products. 


Call us for free samples. 


ADVANCE LABEL & TAG 
“a bs 
A 1725 N. McDonald St. 
Li mcxirmcs, TX 75069-8230 
1-800-466-5345 FAX: 972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 
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capabilities in all of our 
303-337-4811 


2 
2 


=| 
i=] 
P| 
is-3 
oO 
= 
GS. 
_—* 
oc 
~» 
wm 
a 
z 
[~*) 
£ 
= 
a 
3s 


4 
i> 
oc 
a 
2 Pa 
4 S 
= es 
ERs 
5 g 
& a 
ord a 
= Ss 
= 2 
& we 
= 
2 
= 


5 
= 
ow 
@ 
= 
= 
| 
| 
E 


tele. 
Fux 


CONTROL 


MOTOROLA 
MOCOM 70 1D0w aa M3 
MARATRAC 100w 42 
MICOA 1 1Ow VHF teas 
MOCOM 70 UHF mobiln: 
HT600 VHF portable wilt 
MAXARUMOXIE UHF inobaus 
MICOR 42-50 10, 100w robitirs wince 
HOR UBF 1000 mobiles wince: 
T10w VHF tase stabon, ical control wither 


Check out our Web specials! 
www.radiocomm.com 


*We have a Flat Rate Repair service. 

*We do Installations of MX-COM boards. 

«Wholesale Prices to Dealers Only. 

«We carry a wide selection of both radios and 
accessories for your convenience. Shop at 
just one place rather than ten for all your 


#1 We Nationally Distribute communications needs. 
Uniden Land Mobile BRRQSere ere oeetre: 
and MX-COM fax: 612-884-8356 


email; sales@radiocomm.com 


- TRO romous 

ATTREX On Derren 3) en Ue trite be Atv Caw 795 62. 
RADIUS SMSO UHF mots dea 
MSF2200 100w UHF base, aculd rake mpeator 2000 
HTS0 Portable UHF w ‘ 135 
(3) Expo UHF p as 
Radius VHF 45 
(6) Syricr VHF NOwerobibs ach pivtcsoroonican oem cortrdninendsr 4400 takes al 
GENERAL ELECTRIC 

PHOENIX SX UHF matules, bund iw in boron 300 ea 
PHOENIX SISX UHF pistes 175 ea 
MLS UH anetiiles 230 ea 
DELTA low bier rvcbile VWs, II, ae 08 

PLS UHF 16 freq. partatilon, buiid dove, ity xvas itt chargers 

MASTA VHF 1b 1dw Goatiniove duty ropnatars 

New MLS UBF mobiles 

Suitcase progiammer with sotlware, ip peiniter _— 

MASTA II 300q biewe, 42-50 me Late adel, mel condean. continuous dul 
Circle (107) on Fast Fact Card MASTR Hl 100% UM 1. 44° cabmet / 

HASTA tl 1000 bi 

MaSTA A 1 10w by 

11 0w contin 

MASTA I42-50 mo mobiles w 

Dena mobiles. 100w, 42-50 me. wince 

HLS low band motte 


BUY & SELL: 
LTR-800MHz & 9O0QOMHZ EF Johnson * Kenwood * Uniden 
MOTOROLA 


. UHF * VHF * 800MHz = S00MHz 
* Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 


ERLING 203 n. (800-786 2199 75069 


Piocusoy au a INC. Fae nee Pr aa 


Taenonwviete Porchuasing and Salts of Used 
19 Eats www.usedtwoway.com 


prepaid Orders Only 
N.H. COMMUNICATIONS CO. 
P.O. Box 5342 
Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (108) on Fast Fact Card 


Wwe Pay 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS *REEDS« 


OMMUNICATIO 
$ Specials of the month $ Steve's back, formenty of Gregory Electronics Corp. 


GE DELTA S or SX Mobile—-110w, hi-band, 150-170 range wiaccessories 

GE MPS Portables Syiitmezed version of MPX high band with battery ae 

GE DELTA or RANGER base power supply REEL SRE 

GE S 550 16+ Trunked control nead is R 1 DI 6 Ss 


GE Custam MVP mobiles, hi-band or low-band 
GE MPD PLS leather cases, short or long 
in stock now! 
* $P50 * Quick Delivery 


GE PHOENIX Mobile NSHH1W40TB—Hi-band dual priarity scan/grey case with accessories - 
*P110 ¢ Free Program 


MOTOROLA MOSTAR Mobiles 40 wat! UHF programmable with accessaries 
*GP300 =» VISA/MC/AMEX 


* TRADE « 
And 


T13S » 


MOTOROLA MX 350 ConvertaComm chargers with cable pape anceps sis 
MOTOROLA HT220 Portable hi-band COMPLETE hath sectcterveeeesseee: AS IS .. 8 for $100 
MOTOROLA MAXAR UHF Mobiles wilh accessories : Ahan SrACoR aN $65 
MOTOROLA Hi-band or UHF P100 ponables sve $100 


Catalog Available If you can't find it, try us! Ca {973} 772-0704 
°S0s3u« SLN3SINATS ¢ S3IHOSSADDV « Sdi¥LS SGHVOd » 


* SELL 


*» BUY 
« J0VuUL « 


*GP3500 =» Accessories 


Handheld Repeater Controller USED RADIOS 800-710-7999 


at Low Prices! 
Convert any handheld or - + MICOR °GE Fax 714-377-3817 
mobile radio into a simplex or f — * MITREK * RCA E-mail: radioinf I. 
duplex repeater system. ‘ * PORTABLES * ACCESSORIES o@aol.com 
Ideal for setting up short-term [|S * MOCOM 70 * TONE ELEMENTS Tota/ Hours 6am-5pm 
emergency service repeaters * MAXAR * CHRYSTAL ELEM. ee) West Coast time 
al remote locations or disas- www.spectrum-usa. com * RPTRS * BASE STATIONS Communications 
ter sites, SPECTRUM Phone: 800-566-2788 » Large Quantities « (940) 433-5452 
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LOOKING 

TO REACH 
Mobile Radio Dealers 
and/or Service Shops? 


* Power LED. 


* Status LEOs 


Put your Sales 
Message in front 
of qualified recipients 
each month in 
MRT Classifieds! 


Now, here’s a switch! 
GHanccOUARD 


automate (ON7/IEEE timer switch 
lor two-way radios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
suocust6o ONLY $74.95 coro 


12 AND 74 VOLT MODELS AVAlt AFL E 


YOBMOPUVs HIBIMOPVs HVIMOPV 


BY, 
SHARGEGUARDS _ 2) 
800-458-3410 CS 


CALL NOW FOR MORE INFORMATION! 
DEALER KIT! 
400 Highland Avenue 
109 Chargaduara 


Circle (110) on Fast Fact Card 


STATION IDENTIFIERS 


Q Morse code and Voice !|D 
O 3 monitors and 3 timers 

QO Several models available 
O Special prices for a limited time 


RACOM Bereesess 


216-351-1755 


Radi 


PA-I Programming Adaptor...$139.95 
* Compatible with “RIB* unit Ore 
* Rugged steel case 


PA-II Programming Adaptor.. $159. 95 
* Contains rechargeable NI-CAD Batteries 
Perfect for field use and Portable, 
Laptop & Notebook Computers. 


* Power Switch 

* Powor / Charger Included 

* Runs for 8 co 
from a full charge. 


—=—Zas 


IMPORTANT 
Reference code number 
whon Ordering Catalog 

Code Number: MR67 


Orders before lpm EST are Shipped that Day 
Prices. avadlabity axd speoficatons are sutyect to 


470 Armour Drive NE = Atlanta GA 30324-394 


Compatible Meterela’ 


Q Programming Equipment 


PULL LOYS Or MEDD eTeNTOTS | 
CARES SSR 
NEW! GP-350 Cable $749.95 


RADIUS® SP50_... $99.95 
Pa Deal Discounts..15% 
GP300/P 110, HTS0/P100, STX, 


Gemini, VISAR, JEDI HT/MT_ 
| SABER, SPECTRA’, RADIUS 
MOBILES, MAXTRAC*, and More!) 


Power On and Charge. 


* Micro-Size Design for Convenient 

Poniability and Field Use. 

* Uses Surface Mount Technology 

* Rechargeable —- Works hours 
on one charge. 


Maris Industries 


= 
0:7 32 


eed iO NOK IncAuded wah pi: 


‘ech Info: 404. 872. 0722 FAX: 404.872.1038 


nlinvous hours, 


whens notce Step 


Circle (109) on Fast Fact Card 


* PAGERS » PAGERS * PAGERS * PAGERS» PAGERS * PAGERS + 


900MHz 
PURC 5000 
TRANSMITTER 
AVAILABLE 


¢ Pager Repair ¢ Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround ¢ All freqs. available 
* All work guaranteed * Parts, accessories & 
We Buy Pagers __ 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 © Fax: (870) 763-6533 
E-Mail: memanus @arkansas.net 


Web Site: www.anemanuscomm.com 


» PAGERS * PAGERS « PAGERS ¢ PAGERS: PAGERS * PAGERS + 
Circle (111) on Fast Fact Card 


MOMANUS 4% 
OMMUNICATIONS 


(AA ) MOTOROLA 
Authorized Paging 
Systems Dealer 


QAIMOPrPrVs HAMOrPrVs VGAMOPV 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


— & CELLULAR LABELS Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) « 800-237-6519 

FAX 504-361-5526 


, Suite 111 
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T fe } E Ls 5 ST ‘ ") 4 N ( 2-WAY, MICROWAVE & TELECOM EQPT. 
TO GO TWO WAT 


Quantily Equipment List Price, 
O1 Screntlic-Allama 4653a BEATS Transmitter (OS 1/10'2) , 1000 Fa 
. 5 ° 
Uniden ZETRON) YoCom E“~| icom 
RBMMDYAR SU & aiusprmces Ar 


D1 Scentilic-Allanla 46542 BERTS Receiver (91/16 
10 Johnson 8560 F 
Motorola Centra vith CEB & 2 Dispalci 
30 Motorola Maralrac 110W wiaccessaries A2 head 36-42 mhz . $325 ba® 


fre 30-39 60 WW Wiri acuessonies 
Votorda Mins Base i Ww tin Band 
$] oe oy Base 110 W 26-42 


iE TMX 88 
at Fis Et vaNS-71.600 
Jetnson 8504 GR 
14 Johnson UHF LAF 5963 wah dimer 
3 GE TAK 8615 Gmatk ..... 
GE Datta $ 10.N7 UHF wir aocessonies 
Motorott L44BCE 
5 Motor Nicor Base station igh Bad ONY. 
) Manuiola Maxtrac 600 B-1 
Matar MTX 800083 
Monoroa MTX 800 single system ....... 
Motoida MTX 810cassic mufti-sysem rm 
} Motaroia NMintrac 501 B46... 


cushereiti/ l=, ANTENEXZ< 
Selectone ANDREW £XIDE Sao 


SAMLEX: on | [RAMSEY] gale ZA SmarTrunk 
SOLAREX FBI JIVE S2tegcecre WIREQRA ADEMCcO ROHN 
Syrscom KENWOOD CELWAVE tina AVCOM 


Any Product... Pb CHIT 
Always in STOCK !!!  EMatepcom@whe.net 
Tel. (915) 533-5119 


CALL NOW and Ask for Your Fax (915) 542-4701 
FREE Catalog 1997 El Paso, Tx. 79901 U.S.A. 


Circle (112) on Fast Fact Card 


GENUINE WHOLESALE 


Dealers: When was the last time you were 
able to offer high-quality accessories 
and make 200% profit? ao 
Call Klein now!! 


intay $600} vt ait 
ui signaling movies ... 
75 GTE Linas 464 chanel inedems 
i Rocawel came rats 5 


5a 
30 GE Master Il 1101 wd? a 
ONew Listings O 
Call Charles or James at: 336-769-2885 


Klein brand 


MOTOROLA on 
GP300 ccessories 
; for NEXTEL® 
9-way Radios! 
Brand new 


with Warranty! 9-Piece "Slide & Snap" 
y! 


: leather case 
Surveillance onto sturdy swivel 


Microphone Kits belt clip 


((@)) 
Klein (800) 959-2899 
api etn en 


Circle (113) on Fast Fact Card 
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MOTOROLA 
Reconditioned “MITREK” 


450MHz, 100 watt 
1F C/SQ 
w/acc’y/tested — $275 
w/o acc’y/tested—$175 
untested radio only: $150 


GE “EXEC |’ 


Reconditioned 


450MHz, 100 watt 
1F C/SQ, ST SERIES 
w/acc’y/tested — $175 
w/o acc’y/tested—$125 
untested radio only: $75 


UNIDEN 
FACTORY [NEW] 


ALL MODELS 
ALL FREQUENCY 


BANDS 


PRICES 
YOU CAN 
AFFORD! 


“CALL US FIRST” 


BUY FROM 


AIR COMM 


TWO-WAY RADIO SALES 


““MAXIMIZE YOUR PROFIT” 


MOTOROLA 


150 MHz 
100 watt 


(A2) 16F 
$450 


N.O.S. (New Old Stock) 
also available: $650 


MOTOROLA 


Reconditioned 


| >, “D4 00” 


Geel 450-470MHz 
— 5/4 watt 


w/o charger 
or battery 
1-unit rapid charger: $30 


Limited Qty. 


am “SPU454” 
430—470MHz 


4w, 16F 


digital display 


w/rapid 
charger 


$275 


CALL FOR OTHER RADIOS & ACCESSORIES! 


Reconditioned “MARATRAC” 


M 150-162MHz or 


WHY PAY MORE 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 


MOTOROLA 
Reconditioned SWNT OR: X” 


150 


100 watt 
8F (syse90) 
$350 


MOTOROLA 
Reconditioned “T6000” 


MHz 


“P200” 


146—162MHz 


438—470MHz 
2 watt or 5/4 watt 
2F—$175/$260 
6F—$200/$285 

w/o charger or battery 


MOTOROLA 


“Desktrac” 


Reconditioned 


45w 146-174MHz 
or 25w 438-470MHz 
16F, DC REMOTE 


w/o mic 


CALL FOR LOWEST PRICES 


WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
Phone: (602) 275-4505 ¢ Fax: (602) 275-4555 
4614 East McDowell Road ¢ Phoenix, AZ 85008 


SAVE THIS AD-------4 


Circle (114) on Fast Fact Card 


February 1998 


or 


$550 
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a a 


Classifieds 


Equipment For Sale 


TWO-WAY RADIOS 
147500 VHF 4ch 15OM#H? wibalt, ant & charger ...... 
HT90 VHF 2ch ISSMHz webalt, ant & charger 
PLOO VHF 2ch 180-160 witratl, ant & charger 
HTSO UriF 2CH 440-470 wrhatt. ant & charger 
HI600 VHF Gch 146-162 w/batt, ant & charger 
HIBOO UHF ch 440-470 watt, ant & charger intrinsic ..... 
HTBOQP2O0/MT 1000 6 line raped Changer eee 
P110 VeIF 2ch 146-162 wébatt, ant & charger... 
MITLOO0 6 rh Love band 35-45 w/batl. aril & charger 
MTt0O0 VHF 1Gch 440-470 wyhatt, ant & charger 
MT1000 VIF 99ch 146-462 wrbatt, ant &charger 
“New MT1O00 unhanced converla-com NINS6t3A 


on 
we Y 


Sabor UME 12eh 440-470 secure wDES, batt, ant 
Suber-lE VHF 24ch 440-470 batt, ant... 
Saber 2 UNF 4Bch secure 440-470 balf, ant . 
Sibor 2 UNF 120eh BK non-secure ball & ant .. 
Saber 9 UHE 12Gct 8K non-secure batt & ant ..... 
Saber 3 UHE 120ch BK nom-secure batl & ant ..... 
Sabor 9 UMP 120ct BK secure batt & ant bones 
0! S-XL Securenet keyloaders T391 18% "New"... 
QES/OES-XL Securenel keyloaders “New” T30110X 
HT1000 UHF 16ch 403-470 w'batt, ant & charger 
MT 2000 UF 160ch Full keypad display 3 sine tise 
RTVODOMAT 2000 converta-com NTN13224 |... 
e complete accessories: 
mit onty 

7 ile complete accessories as 
feeon UKF 10ch Bol 460-466 w/duplerer. batt & charger 
Maratrac VHF 1000 videsplay 9ch complete ace ss 
Marattac VHF 100w w/palm tc controllers (99ch complete 
Spectra UHF AS remote head 40w complete 
S1X-821 Fulikeypad 1 1 Smartnet Type 2 complete 
STX Full-keypad 2 6 Stnartnet Type 2 zomplete ...... 
S1X Full-keypad display wibatt. ant & charger a 
MATX8000 Stich wiscan BOOMH2 w/batt, ant, & charger 
MFS2000 GOGH Hlashport veldsglay on tcp, batt ant. & charger .. $9 
Spectra OOMH? mobilease 45: complete 
GTX 800MH2 privacy plus mobile complete ad 
MCS2000 Flashport BOOMHs mabile 15 AB... 
MSH2000 YF 10Dw repeaters 50-160 20. 
Mucrowave links MAZO0/MREOO “ail” 
Micra Talk 99ch UKF or VHF does scan camplele ‘new’ ...... $450 


407-253-0889 
M-Thurs 9am-7pm EST —- Ask for John 
http://www.dejavue.com/panik 


me 


5 
A) 
a 
q 
2 
gd 
1 
1 
a 
| 
2 
2 
? 
i: 
3 
1 
2 
4 
2 
) 
3 
5 
2 
& 
? 
2 
1 
1 
5 
a 
2 
1 
1 
2 
1 
2 
4 
0 


ICOM equipment bought, sold & repaired. 


Friendly, competent service. 12) 

Dealer pricing. COM 
SWS Security COM 

_&) (410) 879-4035 {COM 
www.swsec.com ICOM 


Sales@swssec.com 


NEED A LINK??? 


@ CYLINK-NEW!! Airlink 128/RS232 with 
MICOM 5010 MUX - 


@ CYLINK-NEW!! Airlink ‘64/RS232 v with 
RAD EM200 MUX 


@ OX RADIO SYSTEMS-NEW!!! DXPA106100 
100watt VHF Digital Transmitter wi PS. 
2 available .. 


Call JIM at 713-246-6947 


KASK PRODUCTS L.T.D 


Two-Way Radio Steel Brackets 
hold radios in vehicles 
so they can’t be stolen. 


Call with sizes for prices 
1-800-417-7182 


RADIO SYSTEMS, INC. 
HAS FOR SALE THREE 
900 MHz CONVENTIONAL 
QUANTAR/QUNNTRO 
100 WATT REPEATERS 
ON SITE, NEVER USED. 
MODEL T5365A. 

CALL LOU PETILLO AT 
617-593-2320 FOR ANY 
ADDITIONAL INFORMATION 
YOU MAY REQUIRE. 


-- $5,500 or. 


$2,500 ea. 
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16 ea Microwave NEC 10w 2400 ch 5.9-6.4 Ghz 

New 1894 $600 ea/6000 batch 
16ea 8, 10’, 12° Andrews 6 Gkz P-Standard dishes 

. $150/200/300 ea. 

2 ea GE Mastr Il Apts. 450 Mhz 75/100w cont. duty CG: . 

VC 65/75 UAU 888: very good condn .... $1200/1300 
4 ea. GE Mastr Pro Rptrs 450 Mhz 70/90w: VM65/75 

YASU 88 with ts-32 CTCSS : 
tea. GE Mastr Pro Base 155,37: VM 76 RCS 66 ....... $100 
tea. GE Masir Pro Base 47.98: VT 74 RAS 33 .......... $200 
1 GE Voter shelf W/8 site cards 3 ext. cards ...$20D/batch 
6 GE Delta SX 50w 403-440Mhz UHS no acc .... $150 ca. 
4 Motorola Mitrek T81JJA2000CK No Acc “cherry” 

CNOX 29-39 MZ oo..cc-— corsersee-cssssressensneeeesseeee 9800 BB. 
4 Motorola PAC vel. rpte. Ht4TTY31 104@ 460.6 Mhz 

“cherry” No acc. emai 6a: 
Rohn/H-P Tower light controllers/parts —........... $100 down 
8 ea Motorola/GE/DB UHF-450Mhz duplexers 3-4 cavity 

tuned on your frequency $200-350 ea. 
8ea. DB/GE 450 Mhz multicouplers: 

083304-103y etc . $200 down 
Yea Rohn SSy 200 tt. 1W thru SN 7N thru 10N 

(6N missing) ; son $5000 


Contact: Dave Firis @ 330-336-3754 
Firis Communication Center 
Wadsworth, OH 44281 


_BAR-CODE PRINTERS 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


BIAD 150w Load model 8135, new 
PD 636-6 VHF Duplexers ......, 
$825 Systems Control head .. 
RANGR/Delta EDAC Table top sta. 
ZT-1500 Alexander analyzer, now. 
MLSL261 42-50 8ch w/acc. ...... 
MTL UHF 4w Portable wicharger . 
MP! UHF 4w tech. special ,. 

MPI 8-unit multicharger, chet ‘ 
RANGR 450-470 lass acc. 100w .. 
Delta-SX VHF 110w less acc. 
Delta-S VHF 110w less acc. .. 
Delta-S 450-470 lass acc. 100w 
Dalta-S 42-50 less acc. 110w 
Delta-S 42-50 less acc. 60w .. 
MVS Remote mount kil, new . 
MVS Control panel 16ch scan 
MLS-| Control panel 8ch scan ., 
MLS-I Control panel 16ch no scan ,, 
MPA/MPD/PCS Speaker mic. . 
MAK Speaker Mic. ......... 

DSTAO1 MVS Desktop sta,, new .. 
MASTR I! C-500 8ch wiscan, used . 
MASTR I! C-500 single ch, new .... 
MASTR II 150-174 110w no/ace. .. 
S-990 128ch head w/warranty 
CH6SA1 MPA 6 slot charger, ne 
MPS/MPR/MPX/MPI/MPD Charge 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road * Forest. VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


TEST EQUIPMENT - BUY & SELL!! 


1FR 1500 {emt} $5500 IF 1005... . sarca 
IFR S408 $9000 COMIZ0B L-OW on SIMO 
IFR 18008 (L-n $asao IF P 12008 $4200 
$2140 Moran 2957 scenes $ORCO 
$400 Marconi 20570 , . $9900 
Marcon 20950, $4000 Whvelok SO00D/TOMA $9500 
MOTOROLA A20010 $5140 Moloroly H26006 CBS ..... $17,900 
Spectrum Analyzora Tok4OBP 1.0 Ghe $4900 
HPBSGOA 1.5 Ghe $4000 HPBSIVO55HB 1.5 Ghz ...... $2800 
HPBS69B 22 Ghz WO HPBIGAVASSIA 21Ghr , $2500 
Synth, 1006 Mhz Sig. Generators HP BESTA .. $3600 
Marcon 2224 $1000 Fluke (460A $2200 
HPB301B Modulation A ), MPADDIE Audio Analyzer—$1900, HPA9344, 
TilAS-$1400; Tok OF 14 PN-$475 Motorola 411514 Paging Ene 
(with bexi-S875, New S TSMRTSAM Co! Analyzers-S375, Tau-tron 


Sb104 Oogita: Trans’ /% te ut Somk- S450 Amitronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
hitp://www.madbbs.com/amtronix 


CellSmr 


Downbanded Cellular/SMR System 


The new "SMR System" Design featuring AMPS Signaling and Features 
Full featured Portables with Full Duplex or Push-to-Talk plus Dispatch 
AVAILABLE NOW/AIMMEDIATE INSTALLATION 


Cillsyy: 


"A" Communications Inc, 
Phone 1-888-CELLSMR 
http: //www.cellsmr.com 


Circle (115) on Fast Fact Card 


ERICSSON = 


Mobile Fonmantccione 


* service parts at discount prices 


INTERNATIONAL SALES 


Wholesale Dealer 
Call for Our Low Prices 


Cooper-General Corporation 

175 Fontainebleau Bivd., Suite 1-K 
Miami, Florida 33172 

Phone: 305-223-6399 

Fax: 305-559-6624 


Circle (116) on Fast Fact Card 


Classifieds 


| Equipment For Sale 


Radiuy 


Motorola quality & Wetec pricing — What could be better! 


State & Local 1-888-GO-WETEC (END USERS ONLY) 
Governments 46-93832 NOBODY SELLS 
call TODAY! Visit our website at: www.wetec.com MORE FOR LESS 


Circle (117) on Fast Fact Card 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ. RANGE 1MHz TO 1GHz, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $6250 EA. 
11 UNITS AVAILABLE 


RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://jwww.best.com/~rfimage 
e-mail: rfimage@best.com 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


3605 Loren Whitney Drive 
[(L— ME C. HEM Fredericksburg, VA 22408 
Mailing Address: 
NING ELECTRONICS 32885 
Fredericksburg, VA 22404 
Low Band 250w stations 
UHF 250w repeaters clear & secure 
> Two-Way Radio Communications UHF DES repeaters 420-450 & 450-470 
> New and Reconditioned Radios a pole = 438-470 
: ' F MCX 1000 secure 
> Custom-Designed Radio Systems Dual Syntor-X secure VHF/UHF 
> Repair and Programming UHF secure Sabers 
> Consulting Micor LV & HV supplies 
Cll consoles 
CEBS, cards & power supplies 


URL Address: http://www.mechemelectronics.com E-Mail: mechem@fls.infi.net 


Dy jpment Wanted Circle (118) on Fast Fact Card 


Small cost...BIG results! MRT Classifieds. Call 913-967-1861 
WANTED VOICE PAGERS 


Minitor || & Director II 
Keynote 

Any band or condition 
561-683-0022 ask for Mike 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


WANTED: Used 800 MHz 
LTR Equipment 


Portables/Mobile/Repeaters 


Spectrum Wireless 
Call Tom at 

Ph. 702-252-8525 

Fax: 702-252-8535 


OUR DIVISIONS: 


Pagel... ~2eStenic. 


* Over 3000 Frequencies In-Stock 
* Competitive Pricing 
* We Buy and Sell New & Used Pagers 


* Basic & Advanced Pager Repair Training } 
* Complete Line of Pager Service Equipment |; | 
tel (994)491-9501 - fax (954)491-8834 | |) 797 
9 to SET - www.pageco.com |, 


i a 


== 


Circle (119) on Fast Fact Card 
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Classifieds 


PPGROLA® 2-WAY 
mio RENTALS 


. Tee Quality * Low Cost 
* Overnight Delivery Anywhere 


800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


* HT1000, GP300, P200 

* Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


MOTOROLA 


TA 


RADIO 
RENTALS 


* KENWOOD also available 
* FM approved, Intrin. Safe 
* VHF, UHF, 800MHz 
* HTI000, P110, Visar 


* DEALERS— 


Call for price list 
and brochure 


800-614-6500, Ext. 12 


=== COMMUNICATION SERVICES, INC. 


Circle (121) on Fast Fact Card 


Want more information on 
advertised products? 


Use the Fast Fact Card. 
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PRECISION QUARTZ PAGE 


ra mars Fama 


Engineered for optimum Soe in both Pocsag and Flex technology pagers! 


Just 
Think... 
. if this had 
been your 
ad, you'd 
have a 
prospect 
right now! 
Call 800- 
347-9375 
to place 


your ad 
today. 


1,000s OF FREQUENCIES 


STOCKED & READY TO SHIP!"™ 


Decades of Crystal Manufacturing » Full Quality Control & Aging Process 
All Size Accounts Serviced + Large Quantity Specialists - Contract Pricing Available 


LCD ORIGINAL 

Ss s BREAKERS ® PROGRAMMERS 
& Bonders Cradles with Set Up Assistance 

MOTOROLA * NEC ° untben * PANASONIC * EVERON * GIZZMO 
NIXXO * MAXON © INTEK * SAMSUNG * PAGEROLA * SHINWA 


(A)moronoca PAGERS . BATTERIES 


Autores Paina ‘ nent ocked! tes * Eveready” & Duracell® 


Qu PAGECORP INDUSTRIES 
1-800-957-8700 20. icpmecopco 
int'l Calls: 714-721-1621 ® Fax: 714-721-1030 © www.pagecorp.com 


Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! 


Circle (120) on Fast Fact Card 


Computer Software 
Service - Sales - SMR Billing 


** WIRELESS SOFTWARE ** 
Save time designing, optimizing 
and managing Wire ess Radio 


communication sites: 


NOW AVAILABLE - Intermodulation Interference Analysis 
CRI- PRO : Mpaedaied Noise roses 
YEAR 2000 COMPLIANT - Signal Level Analysis 


- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


DOS * NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 
including software, hardware, and 
training. 
205-987-1523/205-987-1709 FAX 


Circle (122) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo 

Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East ® Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 
e-mail: microinfo@micropath.com ® www.micropath.com 


Classifieds 


Computer Software 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

© Import of multiple terrain data formats 
© Biby-D advanced propagation model 


© Mapinfo file import 
¢ CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFC AD has 
been designed to enabie the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 


Communications Data Services, Inc. 


Circle (123) on Fast Fact Card 


Form 600 Made Painless 


* Print your FCC Form 600 on plain paper 


wi LN/S6 SMOPUIA JO} peuBisep uo}eo)\dde yq-ZE 


* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 


* Metric & NAD conversions included 


Brown and Schwaninger 
Call for demo disk 


Circle (125) on Fast Fact Card 


Mobile Radio 
Technology. 


By express $350 By mail $325 


202/223-6041 


Classified advertising is a smart, 
inexpensive way to reach your 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


SorrWricut, LLC 

1010 So. Jouet St, Suite 204 

Aurora, CO 80012-3150 USA 

Tet, {303} 344-5486 » Fax: (306) 344-2811 
www, softwright.com 

e-mail; sales @softwright.com 


Circle (124) on Fast Fact Card 


emwee 


Do your SMR Management 
& Billing in ONE take!! 


Let Genesis show you how with 
software solutions for... 


SmartNet * SmartWorks 
SmartZone * LTR 
MPT 1327 


For more information, 
call (903) 561-6673 
or visit our web site at | 
www.GenesisWorld.com ( 


Pi _{ 
Genesis. 


where GRO tales begeie. aa, 


Circle (126) on Fast Fact Card 


. Foc a ( ic 


target audience! 


(00 


Call (913) 967-1861 @ Fax to: (913) 967-1735 
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Classifieds 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua.ity Service oN MicROPROCESSOA-BASED 
Mosices, PortaBLes AND ConTROL Heaps. 


SURFACE MOUNT REPAIR. 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


TJ COMMUNICATIONS 
RADIO REPAIR TWO-WAY 


+ NEXTEL * MOBILE 

MOTOROLA IDEN =» CONTROL STATIONS 
& * PORTABLE + PARTS & ACCESS. 

718-341-1849 


CALL NOW & SAVE 
194-53 160rn STREET * QUEENS, NY 11434 


PLUS PARTS & SHIPPING/IEANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODE! LS 
MOTOROLA MINITOR U PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


$40.00 FLAT RATE 


AST TURNAROU ND, os ber ea TECHNICIAN 
hISA + MAS ARD - 


CENTURION COMMUNICAT ONS, INC. 
$92 N. DELSEA DR. PH: (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) TH-8989 


MOTOROLA, $39 


ERICSSON * 
PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


(Arcom) 800°567*5636 


11420 NW 45th Place + Sunrise, FL 33323 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 


We peaks most brinds of TN Amplifiers fo: 
pt SEIS UOC plus pars & ship; 
Salsote is wit Shanwa, Motorola, NEC ane 
es ss 1 Tnstalert sioniters 
{Turn Around %& 
ADY ANC ts » ¢ OMMUNICATIONS & 
CTRONICS INC, 
i804) 610-5473 
FavPhone: (804+ 237 4762 


1046 Wa aan De 
Iynehbure, VA 2 3787 


Repair and Calibration 
of Communication 
Service Monitors 


February 1998 


Most repairs $70 PLus PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. « Kenwood 


770-948-9566 


Plus Parts 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 
Telephone: 770-451-3264 
Fax: 770-458-8785 


Triton 
Electronics, Inc. 
SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
: 4300 Lincoin Ave., Unit 0 
= Rolling Meadows, IL 60008 oo 
(847) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com * 


4 Paging and Wireless 
Service Center 


Minitor If Bravo Plus Renegade Pronto Bravo FLX 
Keynote Encore Advisor Gold Express and More 


> Flat Rate Prices - No Hidden Charges 
one ee Includes All Parts and ee 
hey Motorola Parts Used in Repairs 
atranty 


2180 Fax: 561-683-0059 HGS eal - 


http://members.aol.com/pwserctr/home.htm 


1-80 00-82 


80 : pwserctr 1S 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround « 15% Discount on Service Parts 


GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 
5157 Anton Drive * Madison, WI 53719 = 608 271-4848 = Fax 608 274-2080 


Mobile 

Communications 
wares 
mes 
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Accessories 


LITHIUM-ION BATTERY & 
LITHIUM CAR CHARGERS 


Waste a 1 ms & 
: AESOOSL. tses000G ces PH2OL 
M4HACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 


Classifieds 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


REsSCO TOWER 
COMPANY 


Sites available 
in 
South Carolina 


Call Miles McSweeney 
803-686-6686 


A AT. Communications 
Corporation 
Did You Say... 

"No Site Acquisition Cost?" 
AAT understands [" COSC 
your needs of | 
network imple- | 
mentation, and we 
are dedicated to 
making the site 
acquisilions and 
management pro- 
cess easier. Choose 
from our valuable 
portfolio of over 
3,000 sites, and if it's not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact; Marketing Ext. 28 


§00-551-SITE © Fax: 908-417-4825 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to adv erising antenna sites for lease 


NEED SITES? 


The NOS canttins Hhausands of prime 
anteriian sites, all with space for lease 
fist $25 por veer. For information call: 
Tel (908) 162-5964 Pus: (908) 308-1634 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


—— MicroNef inc. 
mam Site Management =m 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


hitp://www.towersites.com 
Contact Dave Sesso 


TOWER TECHNOLOGY 
CORPORATION 


We have the finest, professionally managed 
antenna sites in Florida, Master Antenna Sys- 
tem for UHF & 800 MHz using 31/8" hard line. 
Four window tower top amp. If you need an- 
tenna space in: 


Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland * Sun City » St. Augustine 
Contact: Bruce McIntyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


FOR ANTENNA SITES 

Contact U.S. GENERAL SERVICES ADMINISTRATION 
. VI, NH, ME, MA, CT, RI = (617) 565-6727 

. WY, NJ, PR, U.S. VIRGIN ISLANDS 
(212) 264-6749 
. DE, MD, VA, (Except metro Washington, D.C.), 
PA, WV (215) 656-5854 
. AL, FL, GA, KY, MS, NC, SC, TW (404) 331-3105 
IL, IM, M4, MIN, OH, WI (312) 353-3299 
. 1A, KS, MO, NE (816) 926-1198 
AR, LA, NM, OK, TX {817) 978-3746 
. CO, MT, ND, SD, UT, WY (303) 236-1770 
AZ, CA, Hi, NV (415) 522-3304 
. AK, ID, OR, WA (206} 931-7718 
. DC and nearby MD and VA (202) 260-0692 


— 


: http://www.GSA.GOV/PBS/ANTENNA.HTM 


NEW TOWER 
New 1879 foot above ground tower (Latitude 
35° 52’ 59°, Longitude 79° 51° 30°) to service 
the Greensboro, Winston Salem and High 


Point, NC area with elevator and communica- 
tion platforms. 
Contact F. L. Warford, Mann Media, Inc. 
1-800-948-1409 or FAX 336-286-0100 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle, 1-5. 1-90 coverage 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 ¢ 800-555-SITE 
www.goldspar.com 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP, 
COMMUNICATIONS 
-’ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, IL 60631 


STAN STANN 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 80335' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor. 


888-825-2626 


GREAT BASIN COMMUNICATIONS 


Tower Services 


AMERICAN 


— TOWERS 
> sci 


STRUCTURES 


* CELLULAR * MICROWAVE « UHF/VHF + 
* BROADCAST * SPECIAL * COMPLETE 
* INSTALLATION SERVICES * GUYED TOWERS « 
« SELF SUPPORTING TOWERS « 


FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


Mobile Radio 
Technology. 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 
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Advanced Charger Technology .........21 
Advanced Receiver Research 34 
AEA, A Div. of Tempo Research....... 
AIR COMM 

ANGAW CORP: xscnissinsinnnnenen 
Anritsu Company 

Antenex 

AF Comm Supply 

Astron Corp. ........ 

Avcom of Virginia 

Barnett Electronics Inc. ............0..... 
Berkeley Varitronics 

Brown and Schwaninger 

CELWAVE 

Centurion International Inc. ............. 
Champion Communications.............. 
ChargeGuard Corp. .....cccceeeeceee 
Citel America, INC. .......0.0..00.ceee 
Communications Specialists 
Communications Data Svcs. Inc. 
Computer Resources Inc. ............00- 
Control Signal Corp 

Cooper General Corporation ... 

CPI Communications Inc. «0... 
Crystronics, INC. ........c0cccee cee eee 
Dapa Communications, Inc. ..........0.. 5 
DDB Unlimited 76 
Digital Communications Inc. .............- 
Doppler Systems, INC. ......cccceeees 
Duracomm Corp. . 


El Paso Communication Systems ..... 
EMR: Colp caacswansnanniineen 
Engineered Endeavors Ince. ........ 
General Communicalions .................. 
The Genesis Group 

Grayson Wireless 

Harger Lightning Protection 

Hark Systems, Inc. oo e 30 
Hazeltine Corp, .......cccecceseeeeeeceeeee 47 


IFR Systems, Inc. .......... 
Instrument Associates 
Intertec Publishing 
Intertec Publishing 
Intertec Publishing 
Intertec Publishing 

JPS Communications 
Klein Electronics 
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Hotline 
770-582-0001 
860-485-0310 
760-598-8900 
... 602-275-4505 
708-349-3300 
408-778-2000 

., 800-323-3757 
800-255-6222 

veer 114-458-7277 

..... 804-794-2500 

... 800-423-3858 
732-548-3737 
202-223-8837 
800-321-4700 
800-228-4563 
281-362-0144 
800-458-3410 
305-621-0022 
800-854-0547 
800-441-0034 
205-987-1523 
800-521-2203 
305-223-6399 
972-437-5320 
954-776-0031 
716-373-7228 
800-753-8459 
306-781-4451 

60 ......... 602-488-9755 
816-472-5544 
520-204-2597 
915-533-5119 

71 wu... 602-581-2875 
216-918-1101 

127 .....,. 800-356-3200 
126 903-561-6673 
800-800-7465 
847-548-8700 
803-875-4480 
516-262-8499 
509-921-4001 
973-835-5002 
800-442-3811 
316-522-4981 
901-947-4000 

.. 800-288-8606 
800-288-8606 

... 800-288-8606 

.... 800-288-8606 

.. 919-790-1011 
619-631-2811 


Advertiser 
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817-335-8666 
630-372-6800 
870-763-6250 
540-891-0569 
303-526-5454 
800-MIDLAND 
818-764-1333 
800-505-TEST 
516-231-1700 
603-668-3004 
916-477-8400 
860-928-0377 
800-327-5912 
800-957-8700 
219-936-4221 
404-872-0722 
800-325-7170 
800-545-7748 
904-426-2521 
732-404-2400 
800-726-9015 
800-306-ROAM 
510-781-5432 
819-770-4000 
800-548-2484 
800-25SHURE 
800-263-3275 
510-887-1950 
303-344-5486 
250-545-1150 
510-656-5600 
415-968-4400 
703-242-0122 
213-256-3000 
800-894-2609 
800-894-2609 
601-932-4461 
519-669-5421 
800-899-8948 
716-549-4700 
601-287-8595 
402-359-2201 
818-442-0782 
310-404-2700 
800-USA-MADE 
901-286-6275 
732-888-1645 
800-221-0732 
425-820-6363 
425-820-6363 


Landmark Tower Comp. ........ceceeeeee 28 


111 
118 
Micropath Corp. .....0...0:0c cece 
Midland LMR 
Modular Comm. Systems 
Motorola Test Equipment 
NARDA/L3 Communications ............. 
New Hampshire Communications ..... 
NOIMCOMM COMP wiscissicsasccwiveserswasveanccants 
Omnicrom Electronics 
Optoelectronics Inc. -.........eeeeeeeeeee IFC 
PageCorp Industries ..........................84 
Pifod; Ineseisstaeienini 60 
Polaris Industries .... as 
PolyphaSer Gorpeccnsinseccsecccss 18 
Radio Express, INC. ......ccccccceeee 76 
Radio Soft 
RCC Consultants ................. 
RCW Distributing 
RoameR One Ine. .......eecsesececetsceeeeees 19 
Selectone 
ServiceWare Corp. .....ccceercsenes 103 
Sharp Communication 
Shure Brothers Inc. .........0.-0-eceeee 51 
Sinclair Technologies Inc. 
Smartunk 
SoftWright 
TAD Radio 
Telepath 
TE WAVE NG x ccssusscannunrannsmencns 35 
Thunder Eagle 
TPL Communications Inc. ....... 
Transcrypt International Ltd. ............ 1 
Transcrypt International Ltd. ............. 13 
Trilogy Communications Ine. ............. 15 
Trylon: Migs COM Cts cceccsswerwncne 38 


Twitco Distributing 

TX RA-SYStOMS INCK,....ccncsunssrayeoeiarsenes 3 
UINTALGKIRG scccccrrissimamnmaneene 82 
Valmont Industries, Inc. -.......0.......... 25 
Vega, A Mark IV Company 
Vertex/Yaesu USA 


West Tennessee Comm. (WETEC) ..83 
World Communications Group 

W&W Associates 

ZOtOndnexareci aE 55 
REACT NIG oo ons tcgpsnuneroensnsnsorinngerenspevearsa 67 


Paging Networks Quickly 
Accurately and Cost Effectively. 


Pa g eT rac ke re Flite Delivering on our promise to provide the industry- 
leading tool for narrowband PCS paging, Grayson 


introduces the newest addition to its existing 
family of paging measurement systems, 
PageTracker Fiite. 


Coee Winder Payry DD Pegg ites © 


PageTracker Elite allows users to monitor 
network performance, determine coverage, and 
examine all messaging for ReFLEX and InFLEXion 
NB PCS networks, as well as providing full support 
of FLEX." PageTracker Elite runs on Grayson’s 
modular hardware platform to put your network to 
a thorough evaluation of all its critical parameters. 


Exterminate the 5UGa in your paging network with 
PageTracker Elite. 
“support of Pocsag, NEC, and Golay to follow in later releases 
Windows 95 is a registered trademark of Microsoft Corp 


Grayson Wireless 


Graysen Sn TELECOM 140 Vista Centre Drive 
Forest, Virginia 24551 USA 
oe Gruynon Toll-free in the US 800-800-7465 


Wireless 


Tsk meee oXcatidencs™ 804-386-5300 Fax 804-386-5324 
Circle (2) on Fast Fact Card Visit Us At CTIA, Booth #5761 


| TP-3200 $279.95 | 
Fill Featured’ Shared Repeater Tone Panel 
with ALL 157 CTESS/DCS codes. In 
Desktop or Rack Mount version, 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection. 
Great for the Benchtop, 5. 25" x33" x 1.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability. 1.25" x 2.0" x4" 


$D-1000 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


| CSI-100 


Two-tone Sequential Decoder. 
Broscamaniabt 

switched outputs from. two-tone 
paging calls, 1.25"x 2.0" x..4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25"x 2.0"x.4" 


$749.95 | 
Video Modem. pce ati esiies btadcat 


gestae 
———— AErStec, 
EN 
CC-1/CR-1 $49.95 each 
Surface Mount Component Kits for. repairing 
SMT circuits. CC-1 for capacitors/CR-1 for 


tesistors, 


$59.95 DTD-1 


é unit provides 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$54.95 


$49.95 


Single Function DIMF Decoder. 
Provides switch outputs via 


DIME. 1.25" x 2.0"-x 4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 


mable. .53" x 1.0" x .16" 


ID-8 $69.95 
Automatic Morse Station Identifier: Meets all 
FCG ID Requirements. Fully field program 
mable with included keypad, 1.85" x 1.12"x 35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7.5" x'7.8" x 2.7" 


PE-4/PE-15 $79.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 
control of local area paging is 


desired. 1,78" x 1.03"x 35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years. 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALIS TS, INC. 


426 WEST TAFT AVENUE * ORANGE, CA 9266 5-4296 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


eal 


714) 998-3021 © FAX (714) 974-3420 
ntire U.S.A. (800) 854-0547 « FAX (800) 850-0547 


so 


‘Outside USA or Canada; Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403:USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 


ranty, and you'll realize the 
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